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Optimum frequencies for sonic disintegration of 
paramecia. EUGENE ACKERMAN (introduced by 
J. A. E. Eyster). Johnson Fndn., Univ. of Penn- 
sylvania, Philadelphia. 

The disintegration of Paramecium candatum by 
intensense sound waves of audible frequencies 
was studied. Sonic fields were generated by a mag- 
netically driven, steel diaphragm which formed 
the bottom of a cup which contained the aqueous 
suspension being treated. Frequency of vibration, 
time of exposure, and concentration of cells before 
and after treatment were measured. Sonic veloc- 


ities were measured with a calibrated phonograph 


cartridge in contact with the driving magnet. The 
ratio of the concentration of the survivors, N, at 
at a time tf, to the original concentration No; obeyed 
the relationship Ln(N/No) = KVt where V repre- 
sents the peak velocity of the water. The rate 
factor, K, is independent of the frequency except 
in the range 1,100 to 1,300 cycles/sec., where K 
rises to a maximum at 1200 cycles/sec. of 6 times 
its value outside this range. Different maxima 
were found for 3 other Paramecium species, the 
optimum frequencies increasing as the size de- 
creased. These results were checked with mixtures 
of 2 species. Vibrational modes of cells are readily 
excited by stresses in the water due to cavitation. 
Spherical cells in this size range would have 
appropriate resonant frequencies if they had inter- 
facial tensions of about 3 dynes/cm. or a cortex 
with the rigidity of a fibrin gel. 7'’richomonas 
foetus and mammalian erythrocytes, which are 
much smaller, gave constant K values throughout 
this range. 


A4drenalectomy and proteinuria in the rat. T. 
Appis,! J. Marmorston,* H. GoopMAn* AND 
A. Seuiers.* Inst. for Med. Research, Cedars of 
Lebanon Hospital, Los Angeles, Calif. 

The normal rat responds to the intraperitoneal 
injection of 4 units of hog renin diluted in 4 ce. 
of normal saline solution by an intense proteinuria, 
averaging 31.7 mg. of protein/hour. Protein excre- 
tion drops to 1 mg/hour in response to the same 
dose of renin in the bilaterally adrenalectomized, 
salt-maintained animal. Desoxycorticosterone 
acetate (0.5 mg. daily, subcutaneously), aqueous 
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adrenal cortex extract (2 cc. daily, intraperitone- 
ally), and 11-dehydro-17-hydroxycorticosterone 
acetate (compound E) (1.0 mg. daily, subcutane- 
ously) administered to the salt-maintained, adren- 
alectomized rat restores its ability to respond to 
intraperitoneal renin injections by proteinuria as 
massive as that found in the intact normal animal. 
The intraperitoneal injection of 2 or 3 grams of 
human serum albumin (6% solution in normal 
saline) produces an intense transient proteinuria 
in the rat averaging 510 mg. for the 18 hours fol- 
lowing the injection. Following bilateral adrenal- 
ectomy, the protein excretion after human serum 
albumin injection is reduced to 75 mg. for the 
18-hour period after the albumin injection. The 
spontaneous proteinuria found in the normal male 
rat is significantly reduced in the adrenalecto- 
mized, salt-maintained animals. 


Sex difference in proteinuria of normal rats. T. 
Appis,! J. Marmorston,* H. GoopMAN* AND 
A. Sevirers.* Inst. for Med. Research, Cedars of 
Lebanon Hospital, Los Angeles, Calif. 

The rate of spontaneous protein excretion in 
normal male and female rats is identical until 
50-60 days of age (approximately the age of 
puberty), at which time, the rate of protein ex- 
cretion in the male rises sharply several fold above 
that found in the female. This increased rate of 
protein excretion in the normal male rat persists 
until at least 200 days of age. Observations were 
not made after this age. The rate of spontaneous 
protein excretion in castrate male rats is not 
essentially different from that found in the female 
at all ages from 30-200 days. In order to deter- 
mine whether the increased protein found in the 
urine of male rats had its origin in the kidney or 
in the accessory sex glands, normal male and 
famale rats of 120-130 days of age were injected 
with 5 cc. of normal saline solution subcutane- 
ously. At the end of one hour, the base of the dis- 
tended bladder was clamped and the urine with- 
drawn by puncture through an avascular portion. 
The protein content of the bladder and voided 
urines are essentially the same. It is concluded 
that the protein excreted by the normal male and 
female rat comes directly from the kidney, al- 
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though the bladder is not entirely eliminated as 
a minor source of some excreted protein. 


Labile factor of prothrombin conversion: its con- 
sumption in normal and abnormal blood coag- 
ulation. BENJAMIN ALEXANDER, GRETA LAND- 
WEHR AND RoBERT GOLDSTEIN (introduced by 
HeERRMAN L. BiumGart). Med. Research Labs., 
Beth Israel Hospital, and the Dept. of Medicine, 
Harvard Med. School, Boston, Mass. 

Rapid prothrombin conversion to thrombin re- 
quires a plasma component called ‘“‘Labile Fac- 
tor’? (L.F.). Whereas its concentration in plasma 
is known its level in serum is obscure. Such infor- 
mation is necessary to elucidate its role in coagu- 
lation and to permit precise determination of 
serum prothrombin by measuring its prothrom- 
bin time. Prothrombin was determined by a modi- 
fied one-stage procedure in which the material 
was diluted with fresh plasma rendered prothrom- 
bin-free by BaSO4. Prothrombin times were inter- 
polated on standardization curves obtained on 
normal plasma similarly diluted. L.F. was meas- 
ured by its ability to rectify the retarded pro- 
thrombin conversion of aged plasma devoid of the 
factor. Plasma and sera were first adsorbed by 
BaSO4 to remove prothrombin and spca. They 
were then added (whole or diluted) to stored pooled 
plasma (1-4) and the prothrombin times of the 
mixtures were determined. Normal serum, sepa- 
rated one hour after coagulation, contains much 
less L.F. than plasma. Accelerating coagulation 
by thromboplastin supplements reduces serum 
L.F. even further. Conversely, hemophilic and 
thrombocytopenic sera contain large amounts of 
L.F. Similarly, dicumarol hypoprothrombinemic 
blood, with or without thromboplastin supple- 
ments, yields sera rich in L.F. Thus Labile Factor 
is consumed in relation to the amount and velocity 
of prothrombin conversion, suggesting its role as 
reagent rather than catalyst. The significance of 
these observations in determining serum pro- 
thrombin and prothrombin consumption are dis- 
cussed. Also, the relation between L.F. and pro- 
thrombin-converting-accessory factors reported 
by others are reviewed. 


Influence of diaphragm on portal blood flow and 
venous return. Rospert 8. ALEXANDER. Dept. 
of Physiology, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

Changes in the dynamics of portal blood flow 
associated with contraction of the diaphragm 
have been studied in anesthetized dogs by means 
of optical manometers and direct measurements 
of blood flow. Contraction of the diaphragm pro- 
duced by phrenic nerve stimulation results in a 
rise in effective portal pressure in spite of a reduc- 
tion in portal inflow from the mesenteric bed. 
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This is dependent upon an increase in resistance 
to blood flow in the mesenteric circuit and a pro- 
portionately greater increase in resistance to 
hepatic blood flow. These resistance changes are 
interpreted as being the result of mechanical com- 
pression of abdominal structures by diaphrag- 
matic contraction. In addition, phasic changes 
in blood flow associated with diaphragmatic con- 
traction suggest a ‘milking’ action of the dia- 
phragm upon the portal system. In confirmation 
of this, intermittent stimulation of the phrenic 
nerve at short intervals markedly increases portal 
blood flow in spite of the changes in resistance to 
arterial inflow. This increased blood flow is not 
dependent upon changes in intrathoracic pressure. 
Comparisons have been made between these ob- 
servations and comparable observations made 
during the normal respiratory cycle. It is con- 
cluded that the action of the diaphragm in milking 
blood from the portal system is an important fac- 
tor contributing to venous return to the right 
heart, especially with rapid rates of respiration. 


Effect of spinal cord lesions on positive and nega- 
tive conditioned reflexes in dogs. WILLIAM F. 
ALLEN. Dept. of Anatomy, Univ. of Oregon Med. 
School, Portland. 

This study represents the results of transections 
of the mid-thoracic pyramidal or extrapyramidal 
fibers on acquired auditory-hindleg conditioned 
reflexes. Transections of the lateral pyramidal 
tract produced but little effect on the ipsilateral 
positive conditioned reflex and none on the nega- 
tive reflex. Hemisection of the cord eliminated the 
ipsilateral hindleg conditioned reflex for 1000 
trials; but the positive conditioned stimulus 
finally elicited a walking reflex of the hindlegs 
that started with the normal leg. The positive 
conditioned reflex was abolished for both hindlegs 
by a lesion that hemisected the left side of the 
cord, cut the right lateral pyramidal tract and a 
median strip of the right ventral pyramidal tract, 
but left uninjured many of the right ventral and 
lateral reticulospinal fibers. In this dog the posi- 
tive conditioned stimulus evoked movements of 
the forelegs which dragged the hindlegs on the 
floor. The negative conditioned stimulus pre- 
vented this response, but did not stop a slow 
clonic movement of the right hindleg that began 
and ended with a daily session of tests. Transec- 
tion of both ventral reticulospinal tracts produced 
no effect on the positive conditioned reflex for 
either hindleg and slight effect on the negative 
conditioned reflex. Transection of the ventral 
reticulospinal tracts and many of the right lateral 
reticulospinal fibers did not effect the positive 
conditioned reflex for the right hindleg, but elim- 
inated the right negative conditioned reflex in 
over 1000 trials. A like transection which included 
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a large proportion of the left lateral reticulospinal 
fibers together with the ventral reticulospinal 
tracts did not affect the left hindleg positive con- 
ditioned reflex, but the negative conditioned reflex 
required over 2000 tests before re-establishment 
occurred. It would therefore appear that the 
reticulospinal tracts are as essential for this nega- 
tive conditioned reflex as the pyramidal tracts for 
this positive conditioned reflex. 


Effect of daily exposures to 18,000 feet simulated 
altitude upon life cycle of the rat. Pau. D. 
ALTLAND AND BENJAMIN HIGHMAN (introduced 
by Hernz Sprecut). Natl. Insts. of Health, 
Bethesda, Md. 

Sprague Dawley rats were exposed to 18,000 
feet 4 hours daily beginning at 14 days of age and 
terminating at 540 days or prior death. Seventy- 
two rats were killed for study at intervals between 
37 and 540 days, while 29 males and 30 females 
were observed for longevity. In contrast to the 
findings observed in rats similarly exposed to 
25,000 feet, they showed no significant reduction 
in longevity compared with controls. Nine of 20 
male rats died during exposure period, but 7 lived 
700-798 days; 7 of 30 females died during exposure, 
but 14 lived from 700-928 days and 1 survived 
(1026 days). Males gained less weight than con- 
trols during exposure, but females grew normally. 
Hematocrit values (78% in males, 70% in females) 
remained at high levels from 100-350 days of age, 
and then they declined to approximately 67% at 
540 days. The polycythemia rapidly disappeared 
after cessation of exposures. Pathologic changes 
attributable to altitude were rarely severe. Some 
exposed animals showed fatty degeneration and 
hemosiderosis of the liver and kidney. Such 
changes tended to be more severe in animals with 
pneumonia and were seen only occasionally in 
controls. A few exposed rats showed slight thick- 
ening of the valvular leaflets, but there were no 
cardiac vegetations, renal infarcts, or massive 
intestinal hemorrhages as previously reported 
(1949) in rats exposed to 25,000 feet. These findings 
indicate that the life cycle of rats is not signifi- 
cantly altered by discontinuous exposures to 
18,000 feet. 


Cortical representation and spinal pathways of 
visceral afferents. V. E. AMASSIAN (introduced 
by T. C. Rucn). Dept. of Physiology and Bio- 
physics, Univ. of Washington School of Medicine, 
Seattle. 

Afferents distributed with sympathetic nerves 
to the viscera are represented in the trunk region 
of the cortical sensory areas of the cat and monkey. 
Under pentobarbital, latencies or the initial sur- 
face positive wave from single shock stimulation 
of the splanchnic nerve in the cat were 9.5-12 and 
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8-10.5 msec. for controlateral areas I and II. 
Ipsilateral responses of 12-14 msec. latency were 
found in area II, where the responses were best 
seen. The spinal pathway for the early splanchnic 
response is in the posterior columns. The evidence 
is that section of the posterior column at C, abol- 
ishes the early response, while section of anterior 
and lateral columns leaves it unimpaired. A series 
of action potentials appears in the posterior col- 
umns on splanchnic stimulation, and antidromic 
stimulation of the posterior columns gives a 
series of similar latency in the splanchnic nerve. 
From the latency of the initial wave, the conduc- 
tion velocity of the fastest splanchnic afferents, 
expressed as an average for the pathway below the 
medulla, is estimated at 45° metres/sec., corre- 
sponding to fibers of 7.5 u or over. Many of these 
are derived from pacinian corpuscles. No evidence 
could be found that the rapidly-conducting, vis- 
ceral afferents initiate the early cortical response 
through an interaction with somatic lumbar or 
intercostal afferents below the medulla. This may 
have implications in theories of the reference of 
visceral sensation. Recordings from the antero- 
lateral regions of the spinal cord have confirmed 
the presence of another ascending pathway with 
properties differing from those of the posterior 
columns. 


Proteins obtained by long-continued mild ex- 
traction of whole mammalian muscles. WILLIAM 
R. AMBERSON, SyLv1A HIMMELFARB* AND CARO- 
LYN M. Strout. Dept. of Physiology, Univ. of 
Maryland School of Medicine, Baltimore. 

In extension of work previously reported (Fed- 
eration Proc. 7: 2, 1948; J. Biol. Chem. 181: 405, 
1949), whole rabbit muscles have been repeatedly 
extracted for as long as 4 months by the use of 
5% and 10% potassium pyrophosphate solutions, 
at 0 °C. In the present work the muscles have not 
been frozen before or during extraction. Individ- 
ual extraction periods are usually 2 or 4 weeks. 
The various series of resulting protein solutions 
have been subjected to electrophoretic analysis, 
and the time course of extraction of the several 
components followed. The major components, A, 
C, and D, reappear in many successive extraction 
periods, with the C component (myosin) gradually 
forming a larger percentage of the total extracted 
protein. Mobilities are not markedly altered for 
many weeks. Total protein extracted may finally 
reach as much as 10% of the original wet weight. 
After the first week a new component, which we 
designate as C’, appear in the electrophoretic 
patterns. Its mobility is intermediate between C 
and D. It becomes well developed on the descend- 
ing limb, but is very small on the ascending limb. 
The sum of the areas of C and C’ on the descending 
limb is nearly the same as that of the same com- 
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ponents on the ascending limb. In the presence of 
C’ the form of the D elevation is also modified, on 
the descending limb. It appears that C’ is in some 
way related to both C and D components, but its 
identity has not been established. 


Factors affecting quantitative comparison of direct 
and indirect effects of x-rays on enzymes. 
Rupert 8. Anperson. Dept. of Physiology and 
Pharmacology, Univ. of South Dakota School of 
Medicine, Vermillion, and Marine Biological Lab., 
Woods Hole, Mass. 

It is not at present possible to state definitely 
the relative importance of direct and indirect 
(‘activated water’ reactions) X-ray effects in 
irradiated living tissue. However since both must 
occur to some extent, it is desirable to learn more 
of their characteristics in systems which are 
simpler than living cells. A number of comparisons 
have appeared in the literature, particularly on 
viruses, but less data is available on proteins hav- 
ing the molecular sizes of enzymes. Pepsin has 
therefore been irradiated, both in solution and 
after drying, and the loss of enzymatic activity 
determined. The loss in solution can, as was re- 
ported earlier, be increased several-fold merely 
by warming the solution of the enzyme after the 
irradiation. Also, in the case of the dry enzyme, 
a previously unrecognized factor is of importance 
in the quantitative result. When the number of 
molecules of pepsin inactivated per ion pair formed 
is calculated, the value is somewhat larger for the 
direct effect than for the indirect effect. The exact 
ratio depends upon conditions. However, there is 
nothing approaching the difference of 4000 to 1 
reported by Lea for tobacco mosaic virus. In a 
20-25% pepsin solution a substantial fraction of 
the inactivation would be calculated as due to 
the indirect reaction. Additional data is needed, 
since this suggests that the indirect reaction can- 
not yet be eliminated as insignificant within the 
cell, especially if the sensitive entities are small. 


Diencephalic mechanisms for facilitation and in- 
hibition. Grorce AvusTIN* AND HERBERT 
JasPER. Dept. of Neurology and Neurosurgery, 
McGill Univ., and Montreal Neurological Inst., 
Montreal, Canada. 

Recent studies have shown facilitatory mech- 
anisms existing in the diencephalon to be asso- 
ciated with important changes in the electrical 
activity of the cerebral cortex. Inhibitory mech- 
anisms have also been reported to have been 
activated from structures in the diencephalon 
and rostral mesencephalon which cause changes 
in electrocortical activity. Relationships between 
motor facilitation or inhibition and the changes 
in electrocortical activity have remained obscure. 
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In the present experiments stimulation points 
from the septum to the red nucleus of the cat have 
been mapped for their effects upon a) cortical 
induced movements, b) electrically recorded spinal 
reflexes, and c) electrocorticograms. Results of 
these experiments to date have shown the most 
marked facilitation of cortically induced move- 
ments and spinal reflexes from stimulation of the 
habenulopeduncular complex. Facilitation has also 
been obtained from the red nucleus, tegmental 
fasciculus, posterior hypothalamus, subthalamus 
and from portions of the thalamic reticular system, 
antero-medial nucleus and ventralis lateralis. 
Stimulation points producing inhibition have been 
found in the septum, dorsal hypothalamic area, 
and caudate nucleus. We have been unable to 
demonstrate a constant relationship between cor- 
tical electrical responses to these stimuli and the 
effect upon cortically induced movements; most 
of the motor effects being apparently downstream 
rather than via the cortex, as controlled by cor- 
tical ablation. 


Potentiation of diuretic action of salyrgan by 
ammonium chloride. D. R. AxeLrop,* J. N. 
Capps* anp R. F. Pitts. Dept. of Physiology, 
Syracuse Univ. College of Medicine, Syracuse, 
nt. 

It is well recognized that the prior administra- 
tion of ammonium chloride potentiates the action 
of mercurial diuretics, and that this potentiation 
is synergistic rather than merely additive. It is 
possible that the increased efficacy of mercury 
under these conditions is due a) to increased 
acidity of the body fluids, i.e. to a reduction in 
plasma pH; b) to alteration of anion pattern of the 
body fluids, i.e. to an increase in the plasma con- 
centration of chloride at the expense of bicarbon- 
ate; c) to an increase in the acidity of the urine, 
or d) to other unrecognized mechanisms. An anal- 
ysis of the possible relationship of these factors 
to the potentiation of salyrgan-theophylline in the 
dog is being attempted in the following way. An 
acidosis produced by the administration of 10 
gm. of ammonium chloride on the day preceding 
the experiment lowers plasma pH to about 7.30 
and increases plasma chloride and depresses 
plasma bicarbonate by about 10 mEq/l. respec- 
tively. A synergistic increase in sodium and chlo- 
ride excretion is demonstrable on administering 1 
or 2 cc. of salyrgan-theophylline (40-80 mg. Hg). 
An acidosis induced by the inhalation of 7 per cent 
CO, in air accompanied by an equivalent or greater 
drop in plasma pu but with a slight increase rather 
than a decrease in plasma bicarbonate does not 
enhance the activity of the mercurial diuretic. It 
would appear from experiments to date that 
plasma acidity is not a significant factor. Further 
studies are in progress. 
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Ascorbic acid and ketosteroid cytochemistry in 
the rat’s adrenal cortex following prolonged 
injections of epinephrine. Haspees Baccuus 
(introduced by C. E. Lrerse). Dept. of Physi- 
ology, George Washington Univ. School of Medi- 
cine, Washington, D. C. 

In an attempt to elucidate the relationship of 
ascorbic acid to secretory activity in the adrenal 
cortex, adrenals of rats receiving two injections 
of epinephrine daily for 8 days and for 15 days 
were examined using histochemical techniques for 
the detection of ketosteroids and of ascorbic 
acid. The resistance phase of the General Adapta- 
tion Syndrome (observed after 16 injections of 
epinephrine) is characterized by considerable en- 
largement, and increased ketosteroid content of 
the fascicular zone. The glomerular zone is shown 
to be normal in size and in ketosteroid content. 
The exhaustion phase (seen after 26 injections of 
epinephrine) is characterized by maximum hyper- 
trophy of the fascicular zone, with considerable 
depletion of ketosteroids from the fascicular and 
reticular zones. The alarm reaction has been shown 
in previous work to be characterized by depletion 
of ketosteroids from the fascicular and reticular 
zones of normal sizes. Ascorbic acid cytochemistry 
indicated that two ‘cell types’ exist in the*normal 
cortex, one ‘type’ with ascorbic acid diffusely 
distributed in the cytoplasm, and the other ‘type’, 
with ascorbic acid aggregated peripherally in the 
cytoplasm. The alarm reaction is characterized 
by the preponderance of the latter ‘type’ of cells. 
The resistance phase is characterized by the nor- 
mal distribution of the cell ‘types’, the cells being 
larger than normal. The exhaustion phase is char- 
acterized by the occurrence of considerably 
enlarged cells which exhibit decrease in ascorbic 
acid content. These shifts may have some signifi- 
cance in the secretory activity of the cells of the 
adrenal cortex. 


Ketosteroid and ascorbic acid cytochemistry ob- 
served in the adrenal cortices of rats flooded 
with either sodium or potassium chloride, or 
given prolonged injections of DCA. HaBEEB 
Baccuus (introduced by E. C. A.srirron). 
Dept. of Physiology, George Washington Univ. 
School of Medicine, Washington, D.C. 

The relation of the glomerular zone of the rat’s 
adrenal cortex to increased intake of sodium 
chloride and of potassium chloride was tested by 
ketosteroid and ascorbic acid cytochemical tech- 
niques. A progressive structural and functional 
atrophy of the glomerular zone was observed in 
rats supplied with 2.5% NaCl as the sole of fluid 
intake (sodium chloride ‘flooding’), for 9, 15, and 
30 days. Adrenals of control animals exhibited 
normal ketosteroid and ascorbic acid distributions. 
The appearance of the zone of NaCl flooded ani- 
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mals was similar to that of animals receiving daily 
injections of desoxycorticosterone acetate for 30 
days. Progressive structural and functional hyper- 
trophy of the glomerular zone was observed in 
animals flooded with 2.5% KCI for 9, 15 and 30 
days. One hour after intraperitoneal injection of 
either 0.85% NaCl or 2.5% NaCl, no changes were 
observed in the glomerular zone, but the alarm 
reaction was observed in the inner zones, of the 
cortex. These findings indicate that a) possibly 
the glomerular zone and not the cortex as a whole, 
is involved in controlling the sodium: potassium 
ratio in the body, and 6) the glomerular zone is 
not a ‘stress’ zone. 


Effects of varying dilutions of Ringer’s solution on 
the blood capillary bed of the rat mesoappendix. 
THEODORE BaLourDAs* AND RoBEeRT CHAM- 
BERS. Dept. of Biology, New York Univ., Wash- 
ington Square College of Arts and Science, New 
York City. 

An account of the method and the topography 
of the vessels has been published (CHAMBERS AND 
Zweiracn. Am. J. Anat. 75: 173, 1944). The caecum 
is extruded through an incision in the abdomen of 
the rat and the mesoappendix gently spread over 
a glass ring and mounted for microscopic observa- 
tion. The mesoappendix and the exposed viscus is 
kept moist by a constant drip of Ringer’s solution 
containing 1% ash-free gelatin and kept at 38° C. 
The present experiments were performed as above, 
except that the constitution of the drip is varied 
for the purpose of noting the effect of changing 
the environment of the capillary bed. The exposed 
mesoappendix was first subject to a drip of normal 
Ringer-gelatin solution for 10-15 minutes. For the 
experimental study only those preparations were 
used which were normal under previously deter- 
mined standards and which exhibited the usual 
threshold sensitivity of one part of a standard 
solution of epinephrine (1:1000) in 1 to 4 million 
Ringer’s solution. The drip was then changed to 
4,4 or } of normal and, after 10-15 minutes, the 
epinephrine sensitivity again tested. The sensi- 
tivity to epinephrine rose appreciably with time 
and with increasing dilution of the drip solution. 
Threshold sensitivity rose progressively from 1:20, 
1:240 and 1:600 million. The most pronounced 
increase occurred when the dilution of the drip 
was $ of the Ringer’s solution in which the epineph- 
rine sensitivity rose in one case to the extreme 
value of 1:1200 million. At the end of the experi- 
ments of 1 to 2 hours, the drip solution was 
changed to normal Ringer’s solution. The sensi- 
tivity fell but, in the experiments so far, the orig- 
inal value did not return to that noted at the 
beginning of the experiment. 


Auricular pressure during exercise in dogs with 
decreased cardiac competence, and cardiac fail- 
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ure. A. C. Barcer, B. B. Roe ann G. S. Ricu- 

ARDSON (introduced by E. M. Lanpis). Dept. of 

Physiology, Harvard Med. School, Boston, Mass. 

To investigate the relation between cardiac 
competence, exercise and venous pressure (LANDIS 
et al., 1946) we have studied work tolerance and 
auricular pressure in dogs during exercise on the 
treadmill before and after the production of the 
following cardiac lesions: a) pulmonary insuffi- 
ciency, 6) pulmonary stenosis, c) combined pul- 
monary stenosis and insufficiency, d) tricuspid 
insufficiency, and e) combined tricuspid insuffi- 
ciency and pulmonary stenosis. Auricular pressure 
at rest in most normal dogs was close to zero, and 
did not change markedly during exercise. Pul- 
monary insufficiency had no measurable effect on 
auricular pressure at rest or during exercise, or on 
work tolerance. Pulmonary stenosis produced a 
slight elevation of resting auricular pressure with 
little further change during exercise (one excep- 
tion). Work performance was normal, and the 
subsequent avulsion of the pulmonary valves had 
remarkably little effect. With tricuspid insuffi- 
ciency resting auricular pressure was elevated 
70-100 mm. saline. Exercise produced a further 
rise uf 50-100 mm. saline, but no detectable de- 
crease in ability to do work was found. Three 
dogs with tricuspid insufficiency were then sub- 
jected to pulmonary stenosis. Resting auricular 
pressure was 165-250 mm. saline, and rose to as 
high as 425 mm. saline during exercise of much 
lower intensity. All 3 dogs so treated developed a 
syndrome of cardiac failure, with marked reduc- 
tion in work tolerance. Heart-lung preparations 
indicated clearly that cardiac insufficiency was 
present. 


Effect of albumin on renal oxygen consumption in 
man. Haroutp G. Barker, JOHN K. CLARK, 
ArcHER P. Crostey AND ALVIN J. CUMMINS 
(introduced by I. S. Ravp1n). Harrison Dept. 
of Surgical Research, School of Medicine and 
Hospital, Univ. of Pennsylvania, Philadelphia. 
Renal oxygen consumption has been generally 

thought to vary directly with changes in renal 

blood flow in contradistinction to other organs and 
the body as a whole where oxygen uptake remains 
constant when blood flow changes. This relation- 
ship has been reported by others with reduced 
renal blood flows but has not been previously 

tested at increased flow rates. The rapid i.v. 

administration of 75 gm. of albumin was used in 

5 normal human subjects as a means of increasing 

renal blood flow. Renal hemodynamic effects were 

essentially those observed by others, namely a 

large increase in renal blood flow (direct PAH 

Fick), variable or unchanged glomerular filtration 

rate (mannitol clearance), depressed PAH ex- 

traction, and a fall in hematocrit. In all 5 subjects 
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the renal A-V oxygen difference decreased ap- 
proximately in proportion to the increase of renal 
blood flow so that renal oxygen consumption 
changed but little. The elevated renal blood flow 
following albumin is probably partly a result of 
renal vasodilatation secondary to the increased 
blood volume and partly due to decreased viscosity. 
The decreased filtration fraction probably in- 
dicates that the vasodilatation is in the efferent 
arteriole although in the absence of a direct 
method for measuring glomerular filtration rate 
it might be argued that albumin leads to reabsorp- 
tion of the test substance. In one other subject 
we found no change in PAH Tm in the face of an 
increased renal blood flow following albumin: This 
makes a Trueta shunt (diversion from cortex to 
medulla) explanation of our findings unlikely. 


Anti-thyroxine effects of thyroxine analogues. 
S. B. Barker anv H. B. Dirks, Jr.*, H. M. 
KuitGaarp,* S. WawzonEK* anp 8. C. Wana.* 
Depts. of Physiology and Chemistry, State Univ. 
of Iowa, Towa City. 

Work has been continuing on the evaluation of 
potential inhibitors of thyroxine in a mammalian 
organism, the rat, using the following criteria: 
1) lowering the BMR’S of normal animals, 2) 
lowering the thyroxine-elevated BMR’s of thy- 
roidectomized animals, 3) reversal of thyroxine 
depression of estrogen sensitivity of thyroidec- 
tomized animals. Among the compounds showing 
ability to overcome thyroxine effects were: iodin- 
ated phenoxyacetic acids, 4-hydroxy- and 4-ben- 
zyloxy-3,5- diodobenzoic acids, N-(4’-hydroxy- 
3’, 5’-diodobenzoyl)-3, 5-diodotyrosine, N-(2, 5- 
dihydroxypheny]) -pyridinium acetate and 2-di- 
methyl-aminomethyl-dibenzofuran hydrochloride. 
The third test appeared to yield the most sen- 
sitive changes, with molar ratios of inhibitor: 
thyroxine required to produce approximately 50% 
decrease in thyroxine effect being about 50:1 to 
100:1. Considerably larger amounts were necessary 
in the other two procedures. 


Electrolytes in the muscle of young chicks. J. S. 
BaRLow* AnD J. F. Manery. Dept. of Biochem- 
istry, Univ. of Toronto, Toronto, Canada. 

The breast muscle of chicks, 3 days old, showed 
an entirely different electrolyte pattern from that 
of adult hen muscle. It contained 83% water, 
10% more than the adult muscle. The chloride 
concentration (68.2 mEq/kg.) was 8 times that of 
adult muscle, the sodium (96.6 mEq.) was 3.5 
times, while the potassium (45.5 mEq/kg.) was 
about one-half that of adult muscle. In the chick 
serum, these constituents are not significantly 
different in concentration from that in adult 
serum. Good indirect evidence of the extracellular 
position of the muscle chloride was obtained in 
two ways. Firstly, the chloride diffused freely 
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from the muscle into Ringer’s solutions in which 
the chloride had been replaced by nitrate. Sec- 
ondly, the proportion of extracellular space meas- 
ured histologically agreed well with the estimates 
of the extracellular fluid volume calculated from 
chloride analyses, i.e. about 50% of muscle volume. 
When this estimate of the extracellular volume 
was adopted, the intracellular potassium concen- 
tration was about the same as that of the adult 
muscle but a much larger intracellular sodium 
concentration was found. This sodium was found 
to diffuse freely into Ringer’s solution in which 
sodium was replaced by potassium or by lithium 
and to exchange rapidly with radioactive sodium. 
The data suggest that the sodium not accommo- 
dated in the extracellular water is situated out- 
side the cells, perhaps bound to some organic 
solid. 


A transitory carbohydrate substance occurring in 
anaerobic assimilation of yeast cells. J. Percy 
BAUMBERGER AND FRANK W. Fates.* Physi- 
ology Dept., Stanford Univ. Med. School, Stan- 
ford, Calif. 

The authors previously showed (J. Biol. Chem. 
173:1, 1948) that a large fraction of the sugar 
added to a yeast cell suspension goes temporarily 
into a nonreducing, nonhydrolizable form. Further 
study has added the following information as to 
the characteristics of this ‘hidden’ sugar: 1) It is 
still in carbohydrate form as it is demonstrable by 
Dreywood’s Anthrone Reagent which is specific 
for the hydroxymethylfurfural group, but it is 
insoluble and occurs inside the cell. It is not tre- 
halose as it is not extractable by alcohol. 2) The 
‘hidden’ sugar is a product of cell synthesis since 
its formation is inhibited by sodium azide at a 
concentration greater than that necessary to stop 
glycogen formation. 3) The ‘hidden’ sugar finally 
appears in the carbon balance sheet as the sub- 
strate is gradually depleted. It has therefore a 
transitory existence and its accumulation and dis- 
appearance follow a regular course. 4) Meta- 
bolically the ‘hidden’ sugar is characterized by 
being very rapidly fermented anaerobically. This 
is demonstrated by washing the yeast cells free 
of substrate at suitable stages in the course of the 
formation and breakdown of the intracellular 
‘hidden’ sugar. The rate of fermentation of the 
washed cells is found to vary directly with their 
‘hidden’ sugar content. 5) Similarly the ‘hidden’ 
sugar is very rapidly oxidized. This is demon- 
strated as above with washed cells. The cells are 
suspended in air saturated buffer and the oxygen 
consumption rate is followed polarographically. 
This rate is found to also vary directly with the 
‘hidden’ sugar content. 


Dual effect of positive intrapulmonic pressure on 
muscular response. JoHN W. BEAN AND LEONARD 
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E. ELWeE...* Dept. of Physiology, Univ. of Michi- 

gan, Ann Arbor. 

Application of positive intrapulmonic pressure 
causes an augmentation of tibialis anticus con- 
tractions elicited by slow (1-2/sec.) single shock 
motor nerve stimulation in anesthetized dogs. 
This has been tentatively ascribed to an influence 
on the neuromyal junction induced by the drop 
in blood flow (recorded by thermopile) which 
results from P.I.P. application. The finding that 
augmentation occurred in direct stimulation of 
the normal muscle, but was missing in such stimu- 
lation of the chronically denervated muscle sup- 
ports this interpretation. Furthermore, augmenta- 
tion is also missing in curarized muscle. It was 
found, however, that curarization does not pro- 
vide an entirely fair means of differentiation of 
effects, since it was demonstrated that curariza- 
tion not only paralyzes the nerve endings, but 
also markedly depresses irritability of the muscle 
itself, both in the normal and chronically dener- 
vated preparation. In contrast with its augmenta- 
tory influence on contractions of low frequency, 
P.I.P. invariably causes a profound diminution of 
contractions elicited by higher frequency of stimu- 
lation (10-20/sec. or above). P.I.P. therefore exerts 
an incrementory influence on contractions of low 
frequency and a decrementory influence on con- 
tractions of higher frequency. The incrementory 
influence may be operative during higher fre- 
quency stimulation, but if so, it is entirely masked 
and superseded by the decrementory influence. 
This decrementory influence is attributed to the 
diminished blood flow and O2 supply, but unlike 
the incrementory influence it is readily demon- 
strable in direct stimulation of the chronically 
denervated muscle. 


Intestinal blood flow. Joun W. BEAN AND M. Sipxky 
Mouamen.* Dept. of Physiology, Univ. of Michi- 
gan, Ann Arbor. 

In an extension of work, reported earlier, the 
relation between blood flow into an isolated loop 
of dog intestine, perfused by heparinized dog 
blood, was studied by thermopile and drop meth- 
ods. Findings that individual rhythmic contrac- 
tions provide important propulsive foree to blood 
flow, and that increasing rhythmic activity in- 
creases flow are confirmed and further demon- 
strated by the fact that the rhythmic contractile 
phase increases outflow but diminishes inflow, 
while the reverse is true of the relaxation phase. 
Flow is markedly affected by change in tonus, 
decreased tonus greatly augments flow, even in 
the absence of rhythmic contractions; increased 
tonus decreases, or even temporarily occludes the 
flow. Intermittent tonic contractions serve also 
in propulsion of blood. Tonic occlusion of flow is 
followed by a temporary supra normal flow, pre- 
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sumably due to temporary accumulation of vaso- 
dilator substances. CO, (6-15%) increases flow, 
followed occasionally by a gradual diminution 
to below the pre-CO, level. These changes are 
attributed to an initial increase of gut activity, 
the subsequent pronounced quiescence and de- 
creased tonus and to vasodilation. Low O. (7- 
10%) increases flow, decreases gut activity with 
slow recovery. Acetylcholine increases flow even 
in the absence of gut stimulation; with larger 
doses the increased flow is temporarily occluded 
by strong tonic contractions. Increased intra- 
luminary pressure (12-20) mm. Hg causes an initial 
short increase of outflow and a subsequent pro- 
nounced decrease of both inflow and outflow in 
spite of the augmentation of gut activity by the 
increased pressure. 


Ketosis in diabetic rats. CLarissa H. Bearry. 
Depts. of Biochemistry and Physiology, Univ. 
of Oregon Med. School, Portland. 

Little ketosis occurs in fasting rats (BUTTS AND 
Deve .. J. Biol. Chem. 100: 415, 1933), therefore, 
ketosis in rats has usually been studied after 
administering ketotic substances such as butyric 
acid. While investigating the suitability of diabetic 
rats for studying the effect of various compounds 
on ketosis (West and Beatty, to be published), 
a high level of ketonuria was noticed in many 
alloxan diabetic animals. The first week following 
alloxan, ketonuria as high as 33-42 mg/100 gm/24 
hr. was found without comparably high urinary 
glucose or non-protein nitrogen excretion. More- 
over, as ketonuria fell glucosuria and urinary 
non-protein nitrogen excretion frequently rose. 
During the following weeks ketonuria usually 
decreased to a lower and relatively constant level, 
then rose terminally. For weeks some rats main- 
tained ketonuria above 4 mg/100 gm/24 hr., a 
value at least 5 times that of the non-diabetic 
animal. Depancreatized rats did not show this 
severe early ketonuria. In animals with sufficient 
pancreas removed to produce diabetes in 1-2 
weeks, ketonuria commenced at low levels and, 
within a matter of days, reached plateau values 
between 3-5 mg/100 gm/24 hr. These animals were 
not followed to the terminal stages. When diabetic 
animals were fasted 24 hours, ketonuria fell to 
non-diabetic levels, and glucosuria decreased 
sharply. Restriction of food intake may result in a 
decrease in glucosuria without a comparable drop 
in ketonuria. These data indicate that some dia- 
betic rats show sufficient ketosis to render them 
suitable for investigation of this metabolic upset. 


Comparison of arterial O. saturation with tissue 
O, levels. Vivian G. BEHRMANN, WALTER D. 
Grirest*, GeorGE H. Manoun* anp FRANK 
W. Harrman.* Dept. of Laboratories, Henry 
Ford Hospital. Detroit, Mich. 
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Continuous recordings of arterial O, saturation, 
tissue Oz, respiration and blood pressure were 
obtained on anesthetized dogs. The blood O, 
saturation was recorded photoelectrically by the 
oxyhemograph while tissue O. concentration was 
determined voltametrically. Relative changes in 
available tissue O2 were measured by inserting a 
tungsten wire electrode for a known distance into 
the tissue, and applying an Ag-AgCl electrode to 
a nearby convenient area. Across the terminals 
of this circuit an E.M.F. of —0.66 v. was applied; 
the resultant current, varying with available O, 
was amplified by a contact modulated D.C. ampli- 
fier and recorded by a D.C. milliameter. O2 con- 
centration was measured in muscle, spleen, kid- 
ney, or liver during each procedure for the purpose 
of comparison. Hyperoxic as well as mild and 
severe hypoxic states were established by altering 
the O, content of the inspired air. The contour of 
the oxyhemograph and the tissue O, tracings show 
a striking similarity. Development of and recovery 
from hypoxemia were reflected by parallel changes 
in tissue O2 except for a measurable time lag. 
Using the arterial O2 saturation level as a control, 
one may compare the time lag and the extent of 
O. change in the tissues studied. Since it is obvious 
that the tissue O. consumption as well as its 
circulatory supply are prime factors in affecting 
the available O, concentration in the tissues, 
experiments were performed in which the tissue 
O2 consumption was reduced by a histotoxic 
agent, (cyanide), and circulatory changes were 
created by vasomotor drugs. 


Simultaneous high- and low-speed electromy- 
ography. A. L. Bennett anv A. L. Dunn.* 
Dept. of Physiology and Pharmacology, Univ. of 
Nebraska College of Medicine, Omaha. 

A method of recording action potentials with 
simultaneous, parallel, high- and low-speed traces 
upon the same photographic record has been 
developed and used in electromyography. A con- 
tinuous trace from one C-R tube is recorded on 
paper (6 cm. Electrocardiograph no. 1115) moving 
at speeds from 5-20 cm/second. Simultaneously a 
second beam is repeatedly swept across the face 
of another 5 inch C-R tube so that high speed 
traces are made parallel to the continuous trace. 
The rapid traces are automatically repeated at 
regular intervals so that they form an almost con- 
tinuous line. The linear speed of the sweep may be 
adjusted to provide a time-base of 1-10 millisec/ 
em. The necessity of replacing the conventional 
slit at the photographic surface with an opening 
large enough to accommodate each sweep intro- 
duces the problem of fogging due to background 
illumination. To prevent this a blanking circuit 
releases the beam only during the useful portion 
of the sweep on the one tube. The other tube is 
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masked with a slit aperture at the tube face. This 
method of recording has facilitated the analysis of 
single complexes from units which can be identified 
in terms of rhythm and rate of repetition in the 
parallel, continuous tracing. Such analyses have 
revealed wide variations in phase relationships 
and duration of complexes both from innervated 
and denervated muscle units. Often it is essential 
to have the combined recording in order to iden- 
tify the type of unit which is spontaneously active. 


New methods of direct calorimetry and dermal 
radiometry. T. BENZINGER AND C. KITZINGER 
(introduced by Eucrene F. DuBors). Naval 
Med. Research Inst., Bethesda, Md. 

Total caloric output can be continuously re- 
corded as a single thermoelectric potential by 
means of the gradient calorimeter, with a sensi- 
tivity of 35 u/watt, and a half response time of 
4.2 sec. for the gradient layer (BENzINGER, T. 
AND C. Kirzincer. Rev. Scient. Inst. In press, 
1949). Radiated heat loss from the entire body 
surface can be continuously recorded as a single 
thermoelectric potential by means of the 4 7 
radiometer, with a sensitivity of 18 uv./watt, and 
a half response time of 0.25 sec. The 4 7 radiom- 
eter can be applied to the internal surface of a 
gradient calorimeter. The rapid response of each 
allows the study of reflex changes in peripheral 
circulation. (The index of peripheral circulation is 
obtained from total heat loss, average skin tem- 
perature, and rectal temperature, according to 
DuBois’ and Hardy’s formula, while average skin 
temperature follows from radiated heat output 
according to the Stefan-Boltzmann equation). 


Use of N-acetyl 4-aminoantipyrine in measure- 
ment of total body water in dog and man. Ev- 
GENE Y. BeRGER,* BERNARD B. Bropie,* JuLius 
AXELROD,* Marcette F. Dunnine,* YETTA 
Porosowska* AND J. Murray STEELE. Research 
Service, Third (New York Univ.) Med. Division, 
Goldwater Memorial Hospital, New York City. 
Antipyrine, because of its uniform distribution 

throughout the water of the body and its slow rate 

of excretion and transformation, has been used 
in the measurement of total body water in man. It 
is impractical to use for this purpose in dogs, 
however, because the rate of transformation is 
too rapid in this species. A derivative of anti- 
pyrine, N-acetyl 4-aminoantipyrine, has also been 
found to distribute in tissues in proportion to the 
water content. In addition, its metabolic altera- 
tion is slow enough in the dog to permit its use in 
this animal in the measurement of the total body 
water. In contrast to antipyrine, which is bound 
to a small extent on plasma proteins, N-acetyl 
4-aminoantipyrine is only negligibly bound. Pre- 
liminary comparisons of the volumes of distribu- 
tion of antipyrine and N-acetyl 4-aminoanti- 
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pyrine were carried out in man. The agreement 
was good enough to suggest that N-acetyl 4- 
aminoantipyrine may be useful in both man and 
dog as a measure of body water. N-acetyl 4-amino- 
antipyrine has certain advantages over antipyrine 
for use in man. Its estimation involves a colori- 
metric procedure which, though somewhat less 
accurate than that of antipyrine, does not require 
an ultraviolet spectrophotometer. The compound 
is almost quantitatively excreted in the urine so 
that if its urinary excretion is measured, the 
volume of distribution may be calculated on the 
basis of a single plasma level. 


Effect of reduced cardiac output on renal circula- 
tion. Ropert M. BERNE AND MartrTHeEw N. Levy 
(introduced by Cart J. Wiacers). Dept. of 
Physiology, Western Reserve Univ. Med. School, 
Cleveland, Ohio. 

Cardiac output was acutely reduced in open- 
chest dogs anesthetized with pentobarbital by 
means of graded constriction of the pulmonary 
artery. Glomerular filtration rate and renal plasma 
flow were measured by creatinine and PAH clear- 
ances, respectively. The Fick principle was used 
to determine cardiac output. Experiments were 
divided into periods of preoperative and post- 
operative controls, of pulmonary artery constric- 
tion, and recovery following release of constric- 
tion. Compression of the pulmonary artery suffi- 
cient to elevate central venous pressure without 
lowering mean arterial pressure below 80 mm. Hg 
resulted in a fall in cardiac output and renal blood 
flow. The latter fell proportionately less than the 
former, yielding an elevated renal fraction. Values 
returned toward control level upon release of the 
constriction. Glomerular filtration rate either re- 
mained constant or fell slightly, while the filtration 
fraction rose uniformly. With reduction of cardiac 
output, total peripheral resistance increased to a 
much greater degree than did renal resistance, and 
tended to return toward control level with release 
of the pulmonary artery. Renal resistance re- 
mained elevated and showed no statistically sig- 
nificant change between periods of constriction 
and release. Application of Lamport’s formulae 
to our data reveals a decrease in afferent and an 
increase in efferent arteriolar resistances and a 
slight increase in post-arteriolar resistance. These 
studies suggest that the reduced renal fraction of 
congestive heart failure is not directly due to a 
reduction in cardiac output per se. 


Metabolism of leukemic cells in vitro. Ropert M. 
Brrp, JoHN A. CLEMENTS AND LILLIAN M. 
BEcKER (introduced by F. GupEeRNatscu). Dept. 
of Physiology, Cornell Univ. Med. College, New 
York City. 

The metabolic characteristics of leukocytes ob- 
tained from peripheral blood of leukemic patients 
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in relapse have been studied in vitro. Data derived 
using the Summerson constant volume differential 
manometer were compared with chemical analyses 
for glucose utilization and lactic acid production. 
Leukocytes from both myelogenous and lymphatic 
leukemia exhibited an oxygen consumption aver- 
aging 1.1 c.mm/mg. dry wt/hr. with a Respiratory 
Quotient of 0.85. Those from myelogenous leu- 
kemia were characterized by a moderate glycoly- 
sis; total aerobic acid production averaging 5.6 
c.mm/mg/hr.; lactic acid formation, 16 ug/mg/hr; 
and glucose utilization, 28 ug/mg/hr. Glycolysis 
in leukocytes from lymphatic leukemia was very 
low, the rate being about one-fifth of that of 
myelogenous leukemic cells. Anaerobic glycolysis 
was also greater in myelogenous leukemia averag- 
ing 9.2 c.mm/mg/hr. as contrasted to 3.1 ¢.mm/ 
mg/hr. in lymphatic leukemia. Factors influencing 
the metabolic rates were studied. When the total 
number of leukocytes in the experimental vessel 
was below 25 x 10° per ml., all rates tended to be 
elevated. When the proportion of myeloblasts 
exceeded 60%, oxygen consumption was signifi- 
cantly increased and glycolysis depressed. Speci- 
mens obtained from patients with myelogenous 
leukemia under treatment with urethane or radia- 
tion showed average rates lower than the un- 
treated group, but the difference of the means 
was not statistically significant. By altering the 
pH of the medium from 7.5 to 7.1, anaerobic 
glycolysis was reduced. Leukocytes from non-leu- 
kemic patients exhibited metabolic rates slightly 
higher than those of untreated leukemia. 


Inactivation of posterior pituitary antidiuretic 
hormone by liver extracts. James H. BIRNIE 
(introduced by Rosert Gaunt). Dept. of Zo- 
ology, Syracuse Univ., Syracuse, N. Y. 

The in vitro studies of Heller and Urban and 
the in vivo observations of Eversole, Birnie and 
Gaunt indicate that the liver plays an important 
role in the inactivation of posterior pituitary anti- 
diuretic hormone. We have attempted to determine 
some of the properties of the system (enzyme) 
responsible for this inactivation. Systems capable 
of destroying both the antidiuretic and chloro- 
uretic activities of pitressin during in vitro incu- 
bation have been found in cell-free extracts of 
liver tissue. Preparations from kidney, spleen, 
whole blood and skeletal muscle contained some 
but progressively less activity. The inactivating 
system from liver tissue appears to have the prop- 
erties of an enzyme. It is heat-labile, being de- 
stroyed by exposure to 80°C. for 10 minutes. Opti- 
mum activity during incubation is between pH 
6.2 and 7.5. At px 6.5 the rate of inactivation of 
pitressin increases appreciably with a rise in 
temperature from 0° to 37°C. Further increases in 
temperature are associated with a sharp decline 
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in activity. One ml. of a 1-10 aqueous extract ad- 
justed to pH 6.5 is capable of inactivating 100 
milliunits of pitressin in 30 minutes at 37° C. The 
activity of liver extracts is almost quantitatively 
removed through adjustment of the reaction to 
pH 5.2 or by half-saturation with ammonium sul- 
phate at pu 6.5. Activity of the enzyme is de- 
stroyed by exposure to 0.0005 m CuSQ, or ZnSQ,. 
Liver extracts also destroy the pitressin-like anti- 
diuretic activity of fresh rat blood serum. There 
is a decrease in the pitressin-inactivating ability 
of extracts prepared from livers of rats following 
adrenalectomy. This may help explain the rise 
of serum antidiuretic substance after adrenalec- 
tomy and contribute to an understanding of the 
altered water metabolism in adrenal insufficiency. 


Effect of exercise on renal function in dogs. WIL- 
u1aAM D. BLAKE (introduced by Joun R. Bro- 
BECK). Lab. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

Kattus et al. (Bull. Johns Hopkins Hosp. 84: 344, 
1949) have demonstrated that in man the assump- 
tion of the upright position and the act of walking 
may reduce the percentage of filtered sodium 
excreted without any associated decrease in glo- 
merular filtration rate. In order to evaluate further 
this response in terms of mechanisms, similar 
studies are being conducted on dogs. The usual 
clearance techniques are being used to estimate 
renal function. The intravenous infusion of crea- 
tinine, para-aminohippurate and NaCl in solution 
is maintained throughout the course of the ex- 
periment. After the collection of 2 or 3 urine sam- 
ples at rest the dog is exercised on a treadmill 
especially constructed for the purpose. The col- 
lection of urine samples is continued immediately 
after the cessation of exercise and for several 
periods thereafter. In some experiments it has 
been possible to demonstrate a reduction in sodium 
excretion coincident with and immediately fol- 
lowing exercise without change in filtration rate 
but this has not been an invariable finding. The 
possible mechanisms responsible for this change 
in sodium excretion, when it occurs, will be dis- 
cussed. 


Pigment layer factor in visual purple regeneration. 
ALFRED F. Buss. Depi. of Physiology, Tufts 
College Med. School, Boston, Mass. 

Hosoya and Sasaki (7'éhoku J. EH. Med, ’38) 
reported that partly bleached visual purple re- 
generated almost completely in the dark if ex- 
tracted from retinal tissue containing an excess 
of the black pigment layer of the eye. We have 
investigated some properties of the pigment laycr 
factor with the aid of extracts of visual purple 
prepared as follows: The rods from dark adapted 
frog retinas were centrifuged from 2:3 sucrose- 
water solution (Saito, zbid.). Their visual purple 
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was extracted with aqueous digitonin. The ex- 
tract at pH 6.5 was divided into 2 parts which were 
simultaneously bleached 90% in 1 minute by white 
light. One of the pair was immediately treated 
with alkaline sodium desoxycholate to prevent 
regeneration (CHASE AND Hata, J.G.P., ’38). After 
2 hours in the dark at 25° the other was similarly 
treated, and both were then completely bleached 
to determine the regenerated visual purple as the 
difference between the falls in optical density of 
the 0- and 2-hour samples. This method was neces- 
sary because much of the density was due to photo- 
stable material. Such unfortified rod extracts 
gave no significant regeneration. Regeneration was 
best induced by adding 0.5 m NaCl extracts of- 
fresh or lyophilized frog pigment layer homo- 
genates to the visual purple. Water extracts were 
inferior. Salt extracts of beef pigment layer were 
about 0.1 as active as frog. Frog brain, liver and 
ATP were inactive. The amount of regenerated 
visual purple seemed more dependent on the 
amount of pigment layer than on the degree of 
bleaching. The factor was destroyed in 1 minute 
at 100°, but was not inactivated by dialysis against 
salt, or by alcohol or ammonium sulfate precipita- 
tion in the cold. 


Cardiac output in the rat and its relationship to 
air embolism. F. R. Buoop* anp F. E. D’Amour. 
Biologic Research Laboratories, Univ. of Denver, 
Denver, Colo. 

A method has been developed for determination 
of cardiac output in the rat at normal and simu- 
lated high altitudes using the Fick principle. The 
rat is anatomically suitable for this technic since 
it is possible to introduce a small metal tube 
directly into the heart through the jugular vein 
through which samples of mixed venous blood can 
be obtained. The cardiac output in the rat at 
Denver’s altitude was found to be 46.5 cc/min. 
When the altitude was increased it was found that 
the cardiac output decreased and that the occur- 
rence of air embolism was in some way related to 
the relative decrease in cardiac output. There was 
a significant difference in the cardiac output at 
high altitude in rats developing air embolism as 
compared with those in which no embolism de- 
veloped. Animals with a cardiac output greater 
than 20 cc/min. did not develop air embolism while, 
in most cases, those with a cardiac output less 
than this value did show air embolism at autopsy. 


Free energy efficiency of assimilation of acetate 
and ethanol by Chilomonas paramecium. J. J. 
Buium* AND JoHN O. HutcuHens. Dept. of Physiol- 
ogy, Univ. of Chicago, Chicago, Ill. 

Excess heat produced when measured amounts 
of acetate or ethanol were added to cultures of 
Chilomonas was measured using a differential 
microcalorimeter. Measurements were made with 
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and without a nitrogen source present. Fraction 
of substrate assimilated, and free energy efficiency 
of assimilation were calculated. With no N-source 
(only starch and fat synthesized) 59.8% of added 
acetate and 81.9% of ethanol were assimilated. 
The free energy efficiencies of assimilation are 
26.4% and 19.8% respectively. Assuming only 
starch to be synthesized yields slightly higher 
values for assimilation, 63.4% for acetate and 
87.2% for ethanol, with corresponding efficiencies 
of 31.0% and 23.4% respectively. To calculate 
free energy efficiency of assimilation of ethanol, 
the cost of synthesis of starch and fat from acetate 
was employed. Available energy was taken as the 
sum of that necessary for conversion of all the 
ethanol to acetic acid plus that available from 
oxidation of 18.1% of the acetate. The data in- 
dicate that the energy from the ethanol to acetic 
conversion must be used in part. With a nitrogen 
source (ammonia) present ca. 43% of acetate 
appeared to be assimilated. (Compare 55% esti- 
mated from carbon balance sheets by HutcHENs 
et al., J. Cell. Comp. Physiol. 32; 117, 1948.) With 
protein involved, precise calculations of per- 
centage assimilation based on thermal data are 
impossible at present as are calculations of the 
free energy cost of protein synthesis. Dependence 
of percentage assimilation on the nature of end 
products may depend on: /) cost of protein syn- 
thesis, 2) efficiency of protein synthesizing mecha- 
nisms or 8) complex kinetic phenomena. 


Action of M.B., 2,4-DNP, NaN; and ethyl carbam- 
ate on oxygen uptake of mitotically active and 
blocked embryonic cells. JoserpH Haut Bovine. 
Zoological Lab., State Univ. of Iowa, Iowa City. 
An extensive quantitative study has been made 

on the effects of these compounds upon the oxygen 

uptake of mitotically active and blocked grass- 
hopper embryos. Pure solutions as well as combina- 
tions of reagents have been employed. The cellu- 

lar respiratory mechanism is approximately 60% 

sensitive and 40% insensitive to ethyl carbamate 

and sodium azide in reversible doses. Methylene 
blue exerts its marked stimulating effects upon the 

60% sensitive fraction while 2,4-dinitrophenol 

exerts its stimulating action upon the 40% in- 

sensitive fraction. Apparent antagonisms between 
such compounds as methylene blue, ethyl carba- 
mate and sodium azide are thus readily explained. 

Sodium azide has little if any effect upon the oxy- 

gen uptake of mitotically blocked embryonic cells. 


Influence of phlorhizin on intestinal absorption of 
hexoses. E. M. Boapanove* anv S. B. BARKER. 
Dept. of Physiology, State Univ. of Towa, Towa 
City. 

Hexose absorption experiments on anesthetized 
rats gave the following coefficients of absorption 

(mg. absorbed per 100 gm/hr): v-glucose 116.6; 
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p-galactose 101.2; p-fruciose 49.3; D-mannose 19.9; 
L-sorbose 7.1. Phlorhizin (subcutaneously in oil) 
inhibited significantly the absorption of glucose 
(38%) and galactose (44%). Fructose absorption 
in phlorhizinized rats was 28% greater than in 
controls. The effect of phlorhizin on mannose 
(—26%) and sorbose (—90%) was not statistically 
significant. The normal coefficients were lower 
than those obtained by Cori and others in unanes- 
thetized rats, indicating a general depression of 
the absorption processes by anesthesia (Nem- 
butal). The lower coefficients were, however, in 
the same relative order, except for galactose. The 
difference between glucose and galactose coeffi- 
cients in these experiments is not statistically 
significant. The lack of phlorhizin inhibition for 
fructose absorption is in contrast to previous 
reports and may indicate the presence of fructose 
phosphorylating and dephosphorylating enzymes 
resistant to phlorhizin action. 


Adrenal stress and metabolism of ascorbic acid. 
Water M. Booker, Raymonp L. Hayes* 
AND FRancEs M. DEnt.* Depts. of Pharmacology 
and Qral Medicine, Howard Univ. College of 
Medicine and Dentistry, Washington, D.C. 
Animals under stress, given ascorbic acid, ex- 

crete more ascorbic acid in the urine than is given, 

indicating not only an inability to control the ad- 
ministered ascorbic acid, but a loss of ability to 
hold the stored ascorbic acid. When groups of ani- 
mals under stress are given the same amount of as- 
corbic acid as the above group and are injected 
with adreno-cortical extract, the urinary excretion 
is significantly less and the plasma and cell levels 
are higher. In the ACTH treated groups, the urin- 
ary ascorbic acid rises to reach a peak by the 3rd 
day and falls on the 4th day. When ACTH ani- 
mals are given ascorbic acid, the urinary output of 
ascorbic acid is higher by the third day than that 
of the ACTH treated above. The drop is similar 
to the above group, although not as great. The 

ACTH group, antagonized by ACE, shows a 

much less urinary output of ascorbic acid; and 

when given ascorbic acid, the urinary excretion is 
much less than the ACTH-ascorbic acid group. 

The evidence seems to show that day-to-day in- 

jections of ACTH stresses the adrenals to such a 

degree that the content of the ascorbic acid de- 

creases. ACE antagonizes this stress, although at 
the present dosages have not been worked out 
between the two substances where the effects of 

ACTH have been off-set. ACTH animals show a 

decrease in adrenal ascorbic acid, with an increase 

in adrenal cholesterol. ACE treated animals tend 
to reverse this picture. ACTH treated animals 
show a low plasma ascorbic acid level as com- 
pared with those treated with ACE and ACTH, 
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but the ascorbic acid tends to hold fairly well in 
all ACTH treated groups. 


Influence of adreno-cortical hormone on the day- 
to-day blood levels and excretion of ascorbic 
acid in dogs. WALTER M. Booker, Rayrmonp L. 
Hayes* anp Frances M. Dent.* Depts. of 
Pharmacology and Oral Medicine, Howard Univ. 
College of Medicine and Dentistry, Washington, 
po. €. 

To study the possible réle of the adreno-cortical 
hormone in the maintenance of blood levels from 
day to day, dogs were arranged in 4 groups: Group 
I: dog chow plus 30 gm. of Delcos granules per 
day; Group II: 200 mg. ascorbic acid plus 30 gm. 
of Delcos granules per day plus dog chow; Group 
III: 200 mg. ascorbic acid plus 30 gm. of Delcos 
granules per day plus 0.1 cc. adreno-cortical ex- 
tract plus dog chow; Group IV: vitamin C free 
dog chow plus 30 gm. of Delcos granules. Plasma 
and cell ascorbic acid, as well as urinary ascorbic 
acid, were determined daily. Cholesterol, chlo- 
rides, sodium and potassium were determined on 
each animal daily. The experiments ran 2 weeks 
The plasma levels of the animals receiving ascorbic 
acid plus adreno-cortical hormone were consis- 
tently higher than any other group during the 
first week. During the second week, the plasma 
levels of the adreno-cortical treated animals 
(Group III) were not markedly higher than the 
plasma levels of animals receiving only ascorbic 
acid (Group II), but the blood cell levels were 
much higher than this group. The lowest plasma 
levels, as expected, were in the vitamin C free 
group (Group IV), but the cell levels of this 
group did not fall until after the plasma level had 
fallen significantly during the beginning of the 
second week. Blood cell conservation of vitamin C 
is suggested. When the regimen of the groups was 
rearranged after a 2-week run giving cortical 
extract to Group II, no extract to Group III and 
ascorbic acid to Group IV, the group receiving 
cortical extract continued to show the highest 
blood levels of vitamin C. 


Further studies on the vomiting center. H. L. 
Bortson* AnD 8. C. Wana. Dept. of Physiology, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

Chronic lesions in the ala cinerea of the medulla 
oblongata (vomiting center of Hatcher and Weiss, 
1923) in 5 dogs increased the intravenous apo- 
morphine threshold for emesis to an indeterminate 
level (more than 50 times control), whereas the 
threshold to orally administered CuSO; was in- 
creased only slightly. Thus, the vomiting center is 
not located in the ala cinerea; rather, the latter 
constitutes an afferent station for the emetic 
response. Lesions in the floor of the IVth ventricle 
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extending into the dorsolateral portion of the 
reticular formation (reactive area for emesis by 
electrical stimulation, Borison and Wang, 1949) 
have resulted in significant increases in CuSO, 
threshold as well as marked refractoriness to apo- 
morphine. It follows therefrom that the center for 
emesis resides in this deep structure of the 
medulla. Attempts are now being made with the 
use of small radon implants to destroy a circum- 
scribed portion of the lateral reticular formation 
without damaging the floor of the IVth ventricle. 
Dogs in which all afferent pathways from the gas- 
trointestinal tract have been severed still vomited 
to orally administered CuSO, but only to large 
doses and with latencies prolonged to a minimum 
of 90 minutes. The long delay suggests that the 
response is due to the action of absorbed copper. 
This contention is supported by the fact that 
CuSQ, injected intravenously elicits emesis within 
3 minutes. The emetic response to intravenous 
copper, like apomorphine, was not elicitable after 
destruction of the ala cinerea, thus indicating that 
this structure serves as a chemoreceptor for 
emesis. 


On the nature of the elastic mechanism in acto- 
myosin threads. JEAN Botts AND MANUEL Mor- 
ALES (introduced by KennetH 8S. Coie). Naval 
Med. Research Inst., Bethesda, Md., and the 
Dept. of Physiology, Univ. of Chicago, Chicago, 
Ill. 

Thermodynamic analysis of tension as a func- 
tion of temperature for various extensions permits 
resolution of tension into ‘entropy and enthalpy 
forces.’ For small extensions of a thread main- 
tained wet (‘native’) the positive tension was 
entirely entropic; the enthalpic contribution was 
negative. The reverse resulted in threads allowed 
to dry under stretch (‘vulcanized’) and then re- 
wet. Electron microscope and thread solubility 
studies showed that substances capable of hydro- 
gen bonding inhibited gelation of actomyosin to 
an extent roughly paralleling their bonding 
ability, suggesting that hydrogen bonds, as well 
as purely electrostatic attractions, were respon- 
sible for maintaining the actomyosin network, 
especially as regards infra-filamentary linking. 
Absorption studies in the near infra red tended to 
confirm the foregoing observations. If the enthalpy 
be taken to approximate the internal energy, the 
native thread corresponds exactly to the state of 
resting muscle postulated by Bull, and more re- 
cently by Riseman-Kirkwood and Katchalsky, 
for its ‘rest length’ seems a compromise between 
an entropic contractile force and an electrostatic 
repulsion between charges fixed along the linear 
elements. Presumably on neutralizing the charges 
the system would contract under a purely entropic 
force. An earlier thermodynamic study by Woods 
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on myosin films probably employed a system ‘vul- 
canized’ in the extended state. Whether the acto- 
myosin within the muscle fibril is more nearly in 
the ‘native or the ‘vulcanized’ state now becomes 
an important issue to settle. 


Experimental differential inflow obstruction in 
dogs’ hearts. Rosert J. Boucex,* Joun H. 
Grinpiay. Mayo Clinic, Rochester, Minn. 
Cellophane bands placed about the venae cavae 

for periods of 5 days resulted in a reproducible 
picture of circulatory failure related to obstruc- 
tion of right inflow which was progressive for 2 
weeks and was followed by complete recovery 
after 4 weeks. The failure was characterized by a 
subnormal arterial pressure’ (av., 80 mm. Hg), 
parallel reduction in glomerular filtration, renal 
plasma flow and urinary output (av., 3 of normal). 
Increases in venous pressure (av., 100 mm. H.O) 
became established after the appearance of ascites 
and edema. The blood volume was normal, as was 
the value for serum protein; the protein content 
of the ascitic fluid was high (av., 3.4 gm. %). 
Obstruction of left inflow, successfully produced in 
one animal, by the placing of cellophane bands 
about the pulmonary veins, resulted in severe 
hyperpnea with markedly increased roentgeno- 
logic density in the lung fields. This was followed 
by generalized edema. The volume of circulating 
blood was increased. Glomerular filtration, output 
of urine and arterial pressure remained normal. A 
slight increase in venous pressure occurred late 
after failure became evident. Acute pericarditis 
produced by Dakin’s solution resulted in either of 
the two types of failure or a combination thereof. 
One type resembled the late phase of right-inflow 
stasis with a high venous pressure and an abrupt 
occurrence of ascites. The second type of failure 
resembled the picture of left-inflow stasis, with 
minimal change in renal function, a large increase 
in blood volume, and the occurrence of pulmonary 
edema, followed later by a slight increase in ven- 
ous pressure and by edema. 


Factors in hyperpnea of bronchial obstruction and 
atelectasis. HarBEN J. BourouRLINE-YOUNG* 
AND JAMES L. WHITTENBERGER. Dept. of Physiol- 
ogy, Harvard School of Public Health, Boston, 
Mass. 

This investigation was prompted by the ob- 
servation that in 3 newborn infants with atelecta- 
sis who were stimulated with electrophrenic respi- 
ration there was a reduction of 20-25% in minute 
volume during subsequent spontaneous respira- 
tion. This appeared to accompany expansion of the 
lungs, presumbaly a decrease in atelectasis. 
In dogs under various types of anesthesia, there 
was a consistent increase in respiratory minute 
volume following obstruction of one main 
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bronchus. Thus the unobstructed lung was being 
ventilated at a rate generally more than twice its 
previous level. The results were not affected by 
the use of local anesthesia at the site of obstruc- 
tion. Evidence was adduced for the following fac- 
tors in hyperpnea: a) Mechanical. Because of the 
decreased expansion of the obstructed lung with 
inspiration, the intrapleural negative pressure was 
raised and the other lung accordingly expanded 
more. b) Dead space. The upper airway composes a 
given fraction of the total lung volume; in bron- 
chial obstruction the alveolar space is approxi- 
mately halved, without proportionate reduction 
in upper airway dead space. The ratio of alveolar 
space to dead space is therefore decreased, result- 
ing in increased ventilation requirements to main- 
tain normal pCO:. c) Chemical. Although arterial 
oxygen saturation was reduced during obstruc- 
tion, arterial CO, values remained normal, indicat- 
ing that in this type of insult to lung function, the 
perfusion-ventilation ratio compensates for im- 
paired CO, elimination, but not O2 uptake. d) Re- 
flex. Ventilatory reflexes due to local chemorecep- 
tor or pressoreceptor stimulation have not been 
fully evaluated. 


Superprecipitation of actomyosin by inosine tri- 
phosphate. Witiiam J. Bowen anv §&. S. 
Spicer.* Experimental Biology and Medicine 
Inst., Natl. Insts. of Health, Bethesda, Md. 
Superprecipitation of actomyosin by adenosine 

triphosphate (ATP) is described by Spicer and 

Gergely in another abstract. The addition of ino- 

sine triphosphate (ITP) instead of ATP is without 

effect, but if 0.3 ml. of aqueous muscle ex- 
tract (prepared by extracting muscle with 2 vol- 
umes of water) is added with ITP, superprecipita- 
tion does occur. Muscle extract deproteinized with 
2% perchloric acid is more effective than the orig- 
inal extract. Ash from deproteinized muscle ex- 
tract retains about 25% of the activity of the 
extract. JTP with 0.001m MgCl. causes complete 
superprecipitation. Superprecipitation does not 
occur when muscle extract or any of the above 
preparations from it are added without ITP. The 
superprecipitations by ITP and ATP, respectively, 
differ in that approximately twice as much ITP 

(1.0 mg.) as ATP is required and that superprecipi- 

tation by ITP requires 5 times longer (approx. 5 

min.) than that by ATP. These results indicate 

that an organic factor, in addition to Mg, must be 
supplied for ITP to cause superprecipitation. The 
possibility exists that ITP acts by being converted 
to ATP. If this is true, then it should be possible to 
demonstrate spectrophotometrically the formation 
of adenine in this reaction. Also, myokinase in the 
presence of myosin (since myokinase removes ADP 
by dismutation but not IDP) would cause larger 
quantities of inorganic phosphorus to be liberated 


if ATP is formed than if not. Both of these 
approaches were tested and neither gave evidence 
of formation of ATP. Experiments are now in pro- 
gress to determine whether this effect of ITP in the 
presence of muscle extract can be explained on 
other bases. 


Role of the vagus in control of respiration. Emi. 
Boz.er AND B. H. Burcu.* Dept. of Physiology, 
Ohio State Univ., Columbus. 

To determine the role of the pulmonary afferent 
fibers the following experiment was carried out. 
One end of a thin rubber tube was attached to the 
left vagus of an anesthetized dog just above the 
hilum. The tube was passed through the back to 
the outside. The right vagus was cut in the neck. 
After the chest was closed and normal respiration 
was resumed, 0.2 ce of 2% cocain was introduced 
through the tube to block the vagus. The block 
abolished the Hering-Breuer reflexes and pro- 
duced the following changes in respiration: 1) The 
amplitude of respiration was diminished; 2) respir- 
atory rate was increased; 3) The speed of the 
inspiratory act was markedly diminished. The dif- 
ferences between these results and those of cervi- 
cal vagotomy probably are due to the presence of 
extrapulmonary vagal fibers influencing the rate 
of respiration and to the discharge of impulses 


from the cut end of the nerve. It may be concluded - 


that vagal afferent fibers have a strong augmenting 
effect on inspiration as suggested by Gesell. This 
effect is not caused by mechanical receptors be- 
cause vagal block slows inspiration also while the 
chest is open and while respiratory movements and 
lung inflation are asynchronous and because this 
effect does not depend on the volume of the lungs. 
Afferent impulses of pulmonary origin are 
predominantly excitatory and exert a continuous 
drive on respiration. 


Water and electrolyte excretion by the harbor seal 
(Phoca vitulina, L.) S. E. Brapiey, G. H. 
Mupce* anv W. D. Buaxe.* Dept. of Medicine, 
Columbia Univ. College of Physicians and Sur- 
geons, New York City, and Mt. Desert Island Bio- 
logical Lab., Bar Harbor, Maine. 
Measurements of glomerular filtration rate by 

the creatinine clearance and of urinary sodium, 

potassium and water output have been made in 24 

studies of 6 weanling Harbor Seals under varying 

conditions of hydration and food intake, and dur- 
ing diving apnoea. The post-prandial renal hy- 
peremia and apneic ischemia with corresponding 
changes in glomerular filtration, detected in earlier 
studies and confirmed in these, provided an oppor- 
tunity to examine the relationship between filtra- 
tion and water or electrolyte excretion. In general, 
water and electrolyte output changed in the same 
direction as the filtration rate. However, sodium, 
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potassium or water loading resulted in increased 
excretion, in large part as a result of decreased 
tubular reabsorption independent of changes in 
filtration. Water diuresis was associated with 
diminished sodium and potassium output. Pitres- 
sin and mercupurin had opposite effects on water 
excretion, but both augmented the elimination of 
electrolytes. It is interesting that a marked fall in 
output and urinary concentrations of sodium and 
potassium occurred in association with reduced fil- 
tration during apnea despite preliminary loading 
or administration of a mercurial diuretic. These 
results suggest that glomerulotubular imbalance 
may develop during renal ischemia in the seal and 
give rise to a relatively excessive reabsorption of 
electrolyte from the glomerular filtrate. The 
creatinine U/P ratio tended to fall during apnea 
indicating that water reabsorption was relatively 
decreased. This phenomenon could not be ex- 
plained by reduced pituitary activity since it was 
observed in one animal during apnea following 
pitressin. However, the creatinine U/P ratio rose 
during apnea following sodium load, suggesting 
the possibility that effective water reabsorption 
may depend in part upon a critical concentration 
of sodium in the tubular urine. 


Influence of respiration upon the dynamics of ex- 
perimental atrial septal defects. G. A. BRECHER 
AND D. F. Oppyke. Dept. of Physiology, Western 
Reserve Univ. Med. School, Cleveland, Ohio. 
Since it is established that left atrial pressure ex- 

ceeds right atrial pressure during most of the car- 
diac cycle in open-chest dogs it is important to 
know what effect changes of intrathoracic pressure 
have on the interatrial pressure gradient. Inter- 
atrial septal defects were produced, the chest 
closed, and the effect of changing intrathoracic 
pressure studied in acute experiments. When the 
left to right inter-atrial pressure difference was 
small during the expiratory pause the pressure 
gradient became reversed for a longer duration of 
the cardiac cycle during inspiratory movements. 
Rapid and extensive intrathoracic pressure de- 
creases caused a greater and longer lasting 
gradient reversal. During dyspneic inspiratory 
movements the atrial pressure reversal lasted in 
some cases for several consecutive cardiac cycles. 
Neither alternating positive pressure inspirations 
with an artificial respirator nor maintained in- 
creased positive intrathoracic pressure during Val- 
salva-type experiments caused a reversal of the 
left to right inter-atrial pressure gradient. The 
importance of the respiration for a reversal of the 
blood flow through an interatrial shunt can be 
evaluated by an analysis of the phasic changes ‘of 
atrial pressure curves. 


Carbohydrates in human cervical mucus. Mary 
Auice B. BRECKENRIDGE* AND W. T. PoMMER- 
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ENKE. Dept. of Obstetrics and Gynecology, Univ. 

of Rochester Med. School, Rochester, N.Y. 

That human cervical mucus is penetrable by 
sperm in vitro only at the ovulatory phase of the 
menstrual cycle has been demonstrated. In vitro 
studies also indicate that human sperm are de- 
pendent on anaerobic glycolysis for motility. Car- 
bohydrates are present in the female genital tract, 
and the possibility that these are utilized in sperm 
metabolism presents itself. This work on cervical 
mucus has been continued to identify, by a chrom- 
atographic method, the carbohydrates and to 
quantitatively estimate individual simple sugars 
and polysaccharides throughout the menstrual 
cycle. In 6 normal subjects, followed through a 
total of 14 cycles, glucose was the only simple 
sugar consistently found, and the 0-36 mg.% glu- 
cose showed no consistent cyclic variation. 
Whether or not the free glucose is utilized 
by sperm in passage through the cervical canal, it 
would appear that the glucose content of the mu- 
cus is not a factor in the cyclic penetrability. 


Adrenal function in gravitational and acceleratory 
shock. S. W. Brirron anp C. R. FREncH.* 
Physiological Lab., Univ. of Virginia, Charlottes- 
ville, Va. 

Normal rats are very resistant to the head-up 
position on the tilt-table, and survive for 12-48 
hours, although considerable torpidity is shown 
throughout the period. Respiratory and various 
reflex activities may be used as criteria of an ani- 
mal’s condition. Hyperglycemia occurs within the 
first few hours, followed by prolonged hypogly- 
cemia. In 30 tests made 1-7 days after bilateral 
adrenalectomy, marked sensitivity to the vertical 
posture was shown; some animals died within one 
hour, and most of the others became comatose or 
died within 2 hours. Operated rats treated with 
cortico-adrenal preparations showed resistance to 
gravity almost equal to normal animals. Adrenal- 
ine administration only slightly improved toler- 
ance. On exposure to accelerations on the 
centrifuge, adrenalectomized rats showed extreme 
sensitivity ; in 26 cases, 11 died and all others were 
comatose within 12 min. at 2 g. This was a 
relatively mild exposure for normal animals. 


An inhibitor of insulin-inactivating system (in- 
sulinase) of liver. Ropert H. Bron-Kanun, BEN 
SimK1n* anp I. ArtHuR Mirsky. May Inst. for 
Med. Research, Jewish Hospital, Cincinnati, 
Ohio. 

Previous studies have demonstrated the 
existence in liver extracts of a system (insulinase) 
capable of inactivating insulin during in vitro in- 
cubation. During the process of purification of this 
system by acetone precipitation it was noted that 
the redissolved precipitates containing the insulin- 
ase activity, when reconstituted to their original 
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volume, were more active than the crude extracts. 
This observation indicated the presence of an in- 
sulinase-inhibiting substance in the crude extract 
and in the supernatant from the acetone precipi- 
tate. The existence of this inhibitor has been con- 
firmed and it has been partially purified by adsorp- 
tion on charcoal, and elution with glacial acetic 
acid followed by precipitation with absolute alco- 
hol-petroleum ether mixtures. Concentrates of this 
substance are quite active and completely sup- 
press the in vitro destruction of insulin by insulin- 
ase but do not inhibit the action of the more com- 
mon proteolytic enzymes. Intravenous injection 
of large amounts have no effect on the bluod sugar 
of the fasting rabbit. The distribution and proper- 
ties of this inhibitor will be described. 


Origin of the cerebellar waves. Joun M. Broox- 
HART, G. Moruzzi* anp R.S. Sniper. Depts. of 
Physiology and Anatomy, Northwestern Univ. 
Med. School, Chicago, Ill. 

Spike potentials of single cerebellar neurons 
superimposed upon a baseline of typical cerebellar 
waves have been recorded from the cerebellar cor- 
tex in unanesthetized decerebrate cats using fine, 
penetratiug wire electrodes and conventional 
oscilloscopic recording equipment. Localization of 
the tips of electrode wires left in situ was accom- 
plished by microscopic examination of thick, fixed, 
stained and cleared blocks of cerebellar tissue. 
Low voltage wave activity and freedom from spike 
potentials characterized recordings from the molec- 
ular layer and white matter. Higher voltage 
waves, occasional spike potentials, and massive 
injury discharges upon movement of the electrode 
characterized recordings from the Purkinje cell 
and granule cell layers. These findings indicate 
the great localizing ability of the wire electrode 
and the origin of the cerebellar waves from the 
Purkinje and/or granule cell layers. Temporary 
cerebellar ischemia or administration of ether pro- 
duced abolition of spike potentials before wave 
activity was affected. This change was reversible, 
wave activity recovering before spike potentials. 
Summation of spikes of the type recorded from 
these electrodes cannot therefore be considered as 
a source of cerebellar waves. The waves may orig- 
inate from spike potentials of small, unmyelinated 
axons having a selectively high resistance to 
anoxia, or from variations in the state of polariza- 
tion neural membranes, or from some unknown 
source. 


Excitability of mammalian heart during the car- 
diac cycle: the auricle. Cuanpiter! McC. 
Brooks, Oscar Ortas,* JEROME L. GILBERT,* 
ArtHuR A. SIEBENS,* Brian HorrMan* AND 
E. E. Sucxutne.* Dept. of Physiology and 
Pharmacology, Long Island College of Medicine, 
the State Univ. of New York, Brooklyn. 
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Excitability of the auricle throughout the car- 
diac cycle is determined by observation of stimuli 
needed to produce extrasystoles. Stimuli are 


applied to the auricie through attached non-polariz- 


able electrodes from a stimulator delivering rect- 
angular waves of variable intensity (from 0 to 30 
ma) and duration (from 0.1 to 15 msec.). The heart 
is driven by a pulsing-oscillator at any desired 
rate. Single testing stimuli can be applied at any 
position in the cardiac cycle within an error of + 2 
msec. Strength-duration curves are obtained and 
reveal that transition from an absolutely refrac- 
tory state to a normal resting state of excitability 
is not smoothly progressive. Within the relative 
refractory period there are intervals of greater 
followed by intervals of lesser excitability as re- 
covery proceeds. No supernormal-period is found. 
The latency between testing stimulus and the re- 
sponse increases progressively as the stimuli are 
placed earlier in the refractory period. A local ex- 
citatory state created by a single strong testing 
stimulus may outlast the refractoriness which fol- 
lows normal driven beats. Progressive increases of 
testing-shock intensity at any instant within the 
‘vulnerable-period’ produce first extrasystoles, 
then fibrillation and finally no response at all (a 
‘disappearance-phenomenon’). The ‘disappear- 
ance-phenomenon’ is thought to be due to large 
field effects of very strong stimuli. Like fibrillation, 
it can be obtained only during a ‘vulnerable’ portion 
of the relative refractory period. 


Some biological and chemical properties of the 
citrovorum factor. Harry P. Broaquist,* E. L. 
R. Sroxstap anp T. H. Jukes. Lederle ‘Labs. 
Division, American Cyanamid Co., Pearl River, 
N.Y. 

Recent studies have indicated that concentrates 
of natural materials active forgrowthof Leuconostoc 
citrovorum reverse the toxicity of folic acid an- 
tagonists for some microorganisms under condi- 
tions in which pteroylglutamic acid (PGA) is in- 
effective. In the present study further evidence for 
the ability of citrovorum factor (CF) concentrates 
to reverse 4-amino PGA for L. citrovorum was 
found. In studies with mice it was found that CF 
concentrates given either in the diet or by injec- 
tion could protect mice against the toxic effects of 
4-amino PGA; PGA was without effect in alleviat- 
ing this toxicity. In counter current distribution 
studies by the method of Craig, it was found that 
the distribution curves for CF activity or folic 
acid activity were indistinguishable. In other ex- 
periments it was found that CF was readily con- 
verted by exposure to HCl to a compound with 
properties similar to folic acid. These findings 
coupled with the ability of CF concentrates to re- 
verse the toxicity of 4-amino PGA in microorgan- 
isms and mice support the view that CF is 
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a hitherto unrecognized biologically active form 
of PGA. 


Secretion of the gluconeogenic factor by the ad- 
renal. KaTHARINE A. BROWNELL. Ohio State 
Univ., Columbus. 

The gluconeogenic factor secreted by the dog 
adrenal was assayed by virtue of its ability to 
cause deposition of liver glycogen. Blood was col- 
lected from the left lumbo-adrenal vein, tied at its 
entrance to the vena cava in a heparized nembu- 
talized dog. Transfusion of blood from a donor dog 
replaced that removed from the subject. The hor- 
mone was separated from the adrenal blood plasma 
by extraction with ethylene chloride. A 5% ethyl 
alcohol solution of the hormone was injected in 4 
equal doses over an 8-hour period into adrenalec- 
tomized, 24-hour starved mice. The amount 
of liver glycogen deposited was an indicator of the 
gluconeogenic hormone present. Under the condi- 
tions of the experiment an appreciable amount of 
gluconeogenic hormone was always being secreted. 
Injection of ACTH increased the amount secreted 
per unit of time, but large amounts of epinephrine 
appeared to have little influence under experimen- 
tal conditions. 


Axon as model of synapse: new evidence $f simi- 
larity of conduction and transmission. THEO- 


DORE HoutmeEs Butuock. Dept. of Zoology, Univ. 

of California, Los Angeles. 

Death of the all or none impulse at a predisposed 
locus and rebirth of.a new impulse beyond (BLarIR 
AND ERLANGER, 1939, in frog fibers) was restudied 
in invertebrate fibers with 4-gun cathode ray tube. 
The necessary and sufficient condition is a lower 
curve of local response decrement with distance 
than of return of excitability. Two conditions that 
seemed necessary in the frog experiments are 
shown not to be essential: current eddies through 
nodes of Ranvier and a locus of artificially 
heightened excitability (cathode) within the criti- 
cal distance (ca. 1 mm.). Present results emphasize 
the importance of actively (though decrementally) 
propagated local response and the short distance 
over which crucial changes in excitability may 
occur. One-way conduction was directly shown in 
single fibers (cf. Bishop AND ERLANGER, 1926, 
ROSENBLUETH et al., 1949) with multichannel re- 
cording. Its locus is very restricted. It can occur 
without polarization and as a result of either static 
conditions or fluctuating conditions associated with 
immediately preceding impulses. After-discharge 
in fibers frequently takes the form of one-way 
initiation. The synapse-like character is em- 
phasized by long and variable delays. One-way in- 
hibition is a consequence. Excitability may locally 
change in discontinuous manner through several 
steps in rapid, erratic succession. It is apparently 
critical that immediately preceding impulses fol- 
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low a certain temporal and spatial pattern. The 
explanation seems to lie in local response proper- 
ties. The result amounts to genuine integration 
and introduces long, variable local delays. Fin- 
ally, a labile facilitation of conduction rate has 
been found in fresh preparations of earthworm 
giant fibers. 


Influence of tetraethylammonium chloride on the 
circulatory responses to the valsalva maneuver. 
Ivan L. BuNNELL, Davip G. GREENE AND WIL- 
uiaM W. Kunz (introduced by Frep R. 
GRIFFITH, JR.) Depts. of Physiology and Medicine, 
Univ. of Buffalo School of Medicine and the 
Buffalo General Hospital, Buffalo, N. Y. 

The response of the arterial blood pressure to 
the Valsalva maneuver has been noted previously 
to be a useful indication of the completeness of 
autonomic blockade by various blocking agents. 
Normally, after intrathoracic tension is released, 
there is an immediate drop in arterial pressure, 
followed by a rise to a level higher than that which 
existed before the maneuver. This ‘overshoot’, a 
manifestation of increased vasoconstrictor activ- 
ity, is abolished by autonomic blockade. The adap- 
tive reflexes normally resulting from the maneuver 
produce not only changes in vasoconstrictor ac- 
tivity, but also changes in heart rate. The presence 
of the latter provides another indication of an 
actively functioning autonomic nervous system. 
In the present study, arterial blood pressure has 
been measured in unanesthetized human subjects 
with a Hathaway blood pressure recording system 
attached to an indwelling arterial needle. The in- 
fluence of intravenous infusions of tetraethylam- 
monium chloride for varying periods of time in 
abolishing both the ‘overshoot’ and the changes 
in heart rate will be described, and discussed with 
regard to the relative sensitivity of these 2 criteria 
of autonomic blockade. 


X-ray observations on dogs following explosive 
decompression to 30 mm. Hg. Burorp H. 
Burcu* anD Frep A. Hitcucock. Lab. of Avia- 
tion Physiology, Ohio State Univ., Columbus. 

A series of 12 dogs were explosively decom- 
pressed to a terminal pressure of 30 mm. Hg and 
maintained at this pressure for 2 minutes. Chest 
X-rays were taken 2 to 5 seconds after the explo- 
sion and subsequently at 30-second intervals. Par- 
tial collapse of the lungs occurred in all dogs 
shortly after the reduction of the pressure. This 
collapse of the lungs is believed to be due to vapor- 
ization of the intrapleural fluid, producing a con- 
dition which we have called ‘vapo-thorax.’ When 
these dogs were returned to normal atmospheric 
pressure the lungs expanded, completely filling the 
thorax, indicating that there was no pneumo- 
thorax or rupture of the lungs. Vapor usually 
appeared in the right heart 30 seconds after the ex- 
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plosive decompression and in the left heart about 
one minute later. Vapor is usually found in the 
right heart before it is noted elsewhere. When 
vapor was present in the left heart the dog usually 
died. Marked dilatation of the heart occurred in 
all dogs. We believe that blocking of the coronaries 
by vapor is an important cause of death. It is also 
possible that the presence of vapor in the right 
heart may, by producing circulatory vapor lock, 
be a significant factor in the precipitation of ven- 
tricular failure. Two dogs survived. In one there 
was no vapor visible by x-ray present in the heart. 
The other surviving animal had considerable 
vapor in his right heart and showed cardiac dilata- 
tion which persisted for about a week. 


Permeability of the urinary bladder to radioactive 
phosphorus, mercury and gold. L. E. BurceEss,* 
D. T. Roure,* P. F. Hawn anp E. L. Caro- 
THERS.* Dept. of Physiology and Cancer Research 
Lab., Meharry Med. College, Nashville, Tenn. 
Female dogs weighing 8-15 kg. were anesthetized 

by intravenous sodium pentobarbital. The ureters 
were doubly ligated at the bladder, severed, and 
the proximal ends cannulated to collect the urine 
flow. A catheter was introduced into the bladder 
and the latter was emptied and washed several 
times with a warmed physiological salt solution. 
Two to 5 m.c. of radioactive H;PO,, HgCl, and 
colloidal Au in warm physiological salt solution 
were allowed to flow slowly through the catheter 
into the bladder. Analyses for P*?, Hg?* and Au'® 
were made at hourly intervals for a period of 6 
hours on samples of blood taken from the external 
jugular vein and on samples of urine simultane- 
ously collected from both ureters. The blood 
showed a marked uptake of P*? during the first 
hour which reached its peak between the fourth 
and fifth hours. The uptake of Hg** by the blood 
was found to be very low during the first hour but 
increased rapidly and reached its peak between 
the second and fourth hours. By the end of the 
sixth hour, a considerable absorption of both phos- 
phorus and mercury had occurred from the radio- 
active materials instilled into the bladder, as 
revealed by analyses of the blood. The rate of ex- 
cretion of P*? and Hg?’* by the kidneys, as shown 
by analyses of the ureteral urine, increased with 
the rise in blood levels of P*? and Hg®*. Work in 
progress appears to indicate some slight absorption 
of colloidal gold by the urinary bladder. 


Anew view of relation between pressure and flow 
in a vascular bed, and validity of ‘peripheral 
resistance.’ ALAN C. Burton, J.T. Nicuou,* F. 
GIRLING,* AND WM. JERRARD.* Dept. of Bio- 
physics, Univ. of Western Ontario Med. School, 
London, Ontario, Canada. 

The non-linear relation between pressure and 
flow of blood in vascular beds has been variously 
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explained as due to the distensibility of the ves- 
sels, changing the resistance with the pressure 
and to the anomalous viscosity of blood, changing 
with the velocity of flow. Neither of these is the 
important factor. Physical theory and experiment 
show that the equilibrium of the small vessels is 
unstable. If the pressure within them falls below 
a critical value, dependent of their size and on the 
tension in the wall, they close abruptly and com- 
pletely. At pressures well above this ‘critical clos- 
ing pressure,’ direct observation shows that the 
small vessels act like almost rigid tubes. Under 
vasomotor tone the critical closing pressure may 
be above 100 mm. Hg (spasm). Experimentally ob- 
tained curves of resistance vs. pressure show an al- 
most constant resistance until the critical pressure 
is approached, when it rises quite abruptly to in- 
finity. The rise is more abrupt with Ringer’s solu- 
tion than with blood. These results re-establish 
the usefulness, in haemodynamics, of the ‘resis- 
tance’ when combined with a knowledge of the 
‘critical closing pressure’ and also give a new view 
of the nature of spasm. 


Bile cholesterol, bilirubin, and physical constants 
in the rat. Sanrorp O. Byers, Meyer FRIED- 
MAN AND FRED MIcHAELIs.* Harold Brunn Inst., 
Mount Zion Hospital, San Francisco, Calif. 

An external bile fistula was created in 23 albino 
rats by inserting a catheter of plastic tubing into 
the bile duct and externalizing the free end of the 
tubing through the abdominal wall. Each animal 
was restrained by a special technique, allowed 
water or 0.8% saline ad lib., and the entire 24-hour 
biliary output collected for determination of cho- 
lesterol bilirubin and physical constants. The 
average concentration of free cholesterol (substan- 
tially equivalent to total cholesterol) was 12.7 mg/ 
100 cc.: the average 24-hour total output was 1.83 
mg Bilirubin was produced in total quantity of 1.2 
mg/24 hours (av. 7 rats). The average volume of 
flow per 24 hours was approximately 15 ml., or 5 
ml/100 grams body weight. Secretory pressure was 
22-24 cm. of bile of average specific gravity 1.011. 
The px (glass electrode) varied from 7.9 to 8.5, 
average 8.3. 


Human tolerance and responses to high positive 
pressure breathing. CLarence C. Cain, JoHN 
A. Woop anv Davin I. Manoney (introduced 
by J. W. Herm). Aero Med. Lab., Air Materiel 
Command, Wright-Patterson Air Force Base, Day- 
ton, Ohio. 

An experimental study was conducted to deter- 
mine the time tolerance of a group of individuals 
breathing oxygen at various positive pressures 
from 30 to 60 mm. Hg at room temperatures of 65° 
F. and 95°F. The heart rate, venous pressure, pul- 
monary ventilation and relative cardiac output as 
measured by the ballistocardiogram, were deter- 
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mined for certain pressures. The end point of these 
time tolerance studies was symptoms of impend- 
ing syncope. A fairly narrow time range of toler- 
ance occurred with the high pressures of 50 and 60 
mm. Hg. This range widened considerably at 30 
and 40 mm. Hg approximating time tolerances of 
1 min. at 60,7 min. at 50, and 15 min. at 40 mm. Hg. 
When breathing on 30 mm. Hg pressure, the time 
was extended to between 1 and 2 hours and the ex- 
posures were terminated due to fatigue rather than 
impending syncope. However, at the same pres- 
sures at 50,000 feet it was necessary to terminate 
the exposures after 10 minutes on 2 subjects. At 
pressures of 40 mm. Hg there occurred an average 
increase in heart rate of 50% and a reduction in 
cardiac output of approximately 42%. The venous 
pressure increased but not in linear relationship 
to the increase in mask pressure. These responses 
are in accord with the accepted view that impend- 
ing syncope is due to circulatory stress. The pul- 
monary ventilation on a group of 7 subjects at 
ground level breathing oxygen at a positive pres- 
sure of 30 mm. Hg increased to 150% of normal dur- 
ing the first 5 minutes and decreased to 130% of 
normal at the end of 20 minutes. The ventilation 
did not return to normal on any of the subjects 
tested while exposed to 30 mm. Hg breathirfg pres- 
sure. 


Relatively light doses of sesame oil on oxygen con- 
sumption and role of adrenal cortex. THomAs 
B. CaLHoon* AnD CiirrorD A. ANGERER. Dept. 
of Physiology, Ohio State Univ., Columbus. 

We have previously reported (Anat. Rec. Suppl. 
105: 142, 1949) the effects of large doses of sesame 
oil on the oxygen consumption of ‘normal’ goldfish 
and that these effects were antagonized by adreno- 
cortical extract. Recent studies with light doses 
of sesame oil have shown that the previous results 
are open to a different interpretation. Oxygen 
consumption determinations were made weekly on 
2 groups of goldfish over a period of 7 weeks, using 
a respirometer developed in this laboratory. All 
fish were fasted from 12-18 hours prior to use to 
render them in a ‘basal’ state. A group of 12 fish 
were given i.m. 0.0002 cc. sesame oil/gm. of body 
weight/every other day for a 7-week period. At the 
end of the second week the mean metabolic rate in- 
creased 12% compared with controls. This was fol- 
lowed by asharp drop in oxygen consumption until 
the 7th week when the mean value was 40% below 
normal. A second group of 12 fish were injected i.m. 

‘with 0.0002 cc. sesame oil and 0.00036 cc. Upjohn’s 

Adrenocortical Extract/gm. body weight every 

other day for a 7-week period. At the end of the 

second week the mean oxygen consumption de- 

creased 35% from normal. This was followed by a 

leveling of these values at ca. —37%. Although the 

weights of all fish fluctuated greatly, the mean 

weight of fish given sesame oil alone increased 3% 
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at the end of the 7th week. Fish given adrenocorti- 
cal extract plus sesame oil increased 26% at the 
end of this period. 


Experimental analysis of electrical responses of 
inferior colliculus to sound and cutaneous sen- 
sibilities. Berry CampsBe.. Dept. of Anatomy, 
Univ. of Minnesota Med. School, Minneapolis. 
Responses evoked in the inferior colliculus and 

associated structures by condenser discharges 
through a piezo-crystal near the ipsilateral or con- 
tralateral ears have been recorded by micro-elec- 
trodes using a cathode ray oscillograph. Addi- 
tional data on the responses of these centers to 
spinal nerve stimulation is presented. Correlation 
of structure and electric potential of cell groups 
and tracts is made on the basis of histological ex- 
amination of the needle tracts. Monkeys, cats, 
rabbits, and rats have been used in the experi- 
ments. The potential evoked by a contralateral 
click in the inferior colliculus consists of 2 com- 
ponents, one a pick-up from the underlying nucleus 
of the lateral lemniscus responding at 4 msec., and 
a local potential commencing at the base of the 
colliculus and rising at a speed of from 0.5 to 1.0 
msec/sec. to the dorsum. Analysis of the sign 
changes and spike form of this potential indicates 
that it is conducted as an upward rising positive— 
negative wave. The distribution of the potential 
of the lateral lemniscus shows that the cells, upon 
activation, form the center of a strong bipolar 
field, the dorsal side positive, the ventral negative. 
This potential is marked throughout the colliculus 
and the underlying tegmentum, but spiking, and 
the highest voltage is seen at the nucleus. Contra- 
lateral clicks evoke much less activity. Stimula- 
tion of contralateral spinal nerves evoke poten- 
tials in the inferior colliculus. These decrease the 
response of the inferior colliculus to auditory 
activation. 


Flight response of drosophila to variations in tem- 
perature. L. E. Cuapwick. Medical Div., Army 
Chemical Center, Md. 

Data are presented to define the variations in 
wing-beat frequency of flies as a function of age 
and temperature. 


Positive pulse stimulation of anterior sigmoid and 
precentral gyri: electric current threshold de- 
pendence on anesthesia, pulse duration, and 
repetition frequency. Witu1am W. CrHamBers, 
GEorRGE M. AUSTIN AND JOHN C. LILLY (intro- 
duced by MarGaret Sumwa.t McCoucn). Depts. 
of Anatomy, Neurosurgery and Biophysics, Univ. 
of Pennsylvania, Philadelphia. 

In determining current thresholds (J) for posi- 
tive pulses (durations (PD) from 0.1 ms.—500 ms.) 
at frequencies (PRF) from 1/60 to 9000 pulses/sec., 
trains (5sec. duration, 1/min.) are sent through an 
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Ag-AgCl-saline pore electrode (1.0 mm. diameter) 
on a cortical motor zone in 3 series of animals. For 
each stimulus the threshold current value and 
pulse waveform are determined by observation by 
means of a series resistor, a direct-coupled ampli- 
fier, and a cathrode-ray oscilloscope. The animals 
movements were observed by visual means. Ex- 
posed cortex and anesthesia (dial .4 mg/kg.) were 
used in the first series (J) (5 cats and 3 monkeys) ; 
exposed cortex and none but local anesthesia in 
the second series (IJ) (2 monkeys); and a closed 
cranium and only local anesthesia in the third 
(IIT) (1 monkey). Horsley-Clark fixation was used 
in I, skull edge fixation in JJ and an implanted 
electrode in JJ/. 

The resulting curves of J versus PRF for con- 
stant PD were reproducible for several hours. In I 
and II the ‘rheobase’ was 1.1 ma. at 10 ms. at all 
PRFs; at 1.0 ms. above 500 eps. and at 0.1 
ms. above 1000 cps. A low PRF (1/60-15/sec.) 
plateau (12 ma. at 0.1 ms., 3-6 ma. at 1.0 ms.) is 
connected by a uniformly falling curve to the high 
PRF ‘rheobase.’ In contrast in IJI, on the 1st 
day, the low PRF plateau is connected to the high 
PRF plateau by a ‘valley’ (minimum at 1.0 ms., 
200 cps. and 0.65 ma.; at 0.1 ms., 200 cps. and 2.0 
ma.); in the 2nd through the 3rd day this curve 
changes from the valley-type to the J and JI type. 
In the same animal, on other side, cutting out 
upper cortical layers caused immediate flattening 
of the valley. There was little if any impairment of 
voluntary use of responding part on either side 
at any time during 8 days of observation. 


Influence of pulmonary proprioceptive reflexes 
during electrophrenic respiration. Paut O. 
CHATFIELD* AND STANLEY J. SaRnorF. Depts. of 
Physiology, Harvard Med. School, and Harvard 
‘School of Public Health, Boston, Mass. 

During periodic stimulation of a phrenic nerve 
to produce descent of the diaphragm (electro- 
phrenic respiration), one obtains an inhibition of 
spontaneous respiration which is clinically useful 
since it eliminates the conflict between the pa- 
tient’s spontaneous breathing and the imposed 
respiration. It has been shown that this inhibition 
can be brought about by vagal reflexes alone or 
secondarily by hyperventilation. In the present 
study, by recording muscle action potentials from 
the left (unstimulated) leaf of the diaphragm and 
from inspiratory intercostal muscles in dogs dur- 
ing application of electrophrenic stimulation to 
the right phrenic nerve, it was possible to ascertain 
the conditions of electrophrenic respiration which 
facilitate the desired inhibition of spontaneous 
respiration. It was found that inhibition depends 
on.the integrity of the vagi (previously shown) ; 
that inhibition of spontaneous respiration is facili- 
tated by 2) an increase in rate of electrophrenic 
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respiration, b) prolongation of inspiration and c) 
an increase in the depth of inspiration. A changed 
state of excitability of the respiratory center (as 
from rebreathing) may cause previously inhibited 
spontaneous respiratory discharge to resume. 
Under many conditions, even when spontaneous 
respiration was not completely inhibited, there 
was synchronization of spontaneous and electro- 
phrenic respirations. The prompt suppression of 
spontaneous respiration seems much more easily 
obtained with an active diaphragmatic contrae- 
tion than with positive pressure breathing. The re- 
sults are discussed in the light of recent unitary 
analysis of pulmonary proprioceptors and their 
practical significance pointed out. 


Studies on pharmacology of tetraethylthiuramdi- 
sulfide (Antabuse) and the ‘Antabuse-Alcohol’ 
syndrome in animals and man. GeorcE P. 
CuiLp, EvceNne Barrera,* WALTER OsINSKI,* 
Zack Russ* anp GeorGe Hemstep.* Depts. of 
Physiology and Pharmacology, Neurology and Psy- 
chiatry, and Medicine, Albany Med. College, Al- 
bany, N.Y. 

The duration to alcohol sensitization by Anta- 
buse was tested in rats. The sensitization reached 
a maximum 6-12 hours after giving an oral dose of 
Antabuse and it lasted for 10-15 days. The dura- 
tion and degree of effect were determined largely 
by the dose of Antabuse given. The ascending 
paralysis produced by large doses of Antabuse in 
animals could not be alleviated by prostigmine 
and was suggestive of the paralysis caused by 
spinal cord interneuron blocking drugs. This was 
tested by giving white rats convulsant doses of 
strychnine. The Antabuse did not protect the rats 
from the cord stimulating effect of strychnine. 
Humans who are under treatment for chronic al- 
coholism were given a test dose of alcohol before 
and after the administration of Antabuse was 
started. Among the signs and symptoms of the 
Alcohol-Antabuse syndrome are hypotension, 
tachycardia, hyperpnea, E.C.G. changes, descend- 
ing erythema, feeling of warmth, diaphoresis, 
thirst, gastric hypermotility, nausea, confusion, 
blurred vision, vertigo, and above all the amaze- 
ment on the part of the patient that such minute 
amounts of an alcoholic beverage can made one 
feel so peculiarly. The temporal and intensity rela- 
tions of these effects will be presented. At present 
the best antidote for this syndrome is intravenous 
ascorbic acid. The effect of Antabuse alone is dis- 
cussed. 


Use of intravenous ethanol in treatment of a case 
of opiate addiction, and other experimental 
therapeutic tests with intravenous ethanol in 
humans. GreorcE P. CuILp, FRANK CLARE* AND 
JOHN FARRELL.* Depts. of Physiology and Phar- 
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macology, Neurosurgery, and Surgery, Albany 

Med. College, Albany, N.Y. 

The pharmacologic properties of intravenous 
ethanol as an analgesic, euphoric antipyretic and 
vasodilator have been used by us with good effect 
in the treatment of phantom limb pain, peripheral 
vascular disease (to test the ability of the vessels 
to dilate), pyrexia and in the management of in- 
tractable patients. Another use, which deserves 
particular emphasis because of its significance if 
verified by further work, is in the treatment of 
opiate addiction. Three patients have, thus far, 
been under treatment. Two of the patients had 
very painful lesions and were receiving a consid- 
erable quantity of opiate. During the period of al- 
cohol administration it was possible to reduce the 
opiates and even eliminate them for a day or two 
withcut producing withdrawal symptoms. Be- 
cause of the lesions, however, it was felt that the 
opiates should not be withheld. The other patient 
had been receiving natural and synthetic opiates 
for approximately 3 years. After surgical treat- 
ment for her lesion, attempts were made to cure 
her of addiction without success. She also had dia- 
betes and hyperthyroidism. When the 5% intra- 
venous alcohol (Abbott) was started all opiates 
were discontinued. On each of 6 successive days 
she was given from 1-4 1. of 5% alcohol in divided 
doses with a complete cure of addiction. The only 
withdrawal effects noted were mydriasis, mild 
diarrhea and a pyrexia of 101° for one day. 
Although this one case has thus been cured 
of addiction the result was so spectacular as to 
warrant publication. 


Effect of depletion of extracellular electrolytes on 
the water intake in dogs. Louis J. Cizex,* 
Rosert E. Sempie,* K. C. Huane* anp Mac- 
nus I. GrecERsEN. Dept. of Physiology, College 
of Physicians and Surgeons, Columbia Univ., New 
York City. 

The experiments were designed to test whether 
or not the degree of cellular hydration determines 
the fluid intake. Following a 2- to 3-week control 
period during which observations were made on 
levels of serum chloride, plasma protein, plasma 
volume, thiocyanate space, water intake and out- 
put, the animals were depleted of extracellular 
chloride and sodium by the intraperitoneal glucose 
procedure. The dogs were then maintained on a 
low salt diet for a period of one to 3 weeks, 
throughout which the serum chloride, plasma vol- 
ume and thiocyanate space remained at low levels. 
The dogs were lethargic immediately after the salt 
depletion but this lethargy wore off gradually in a 
day or two. Within 48 hours the water intake ex- 
ceeded the control intake. Urine excretion like- 
wise increased. The increase in water intake varied 
from 33 to 85%. One dog, however, refused to eat 
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after salt depletion. Nevertheless his fluid intake 
and urine output were greater than when the same 
animal in normal electrolyte balance was placed on 
a starvation regime. With intravenous sodium 
chloride and restitution of salt to the diet, water 
intake, plasma volume, plasma protein etc. re- 
turned to control levels. These findings are not 
in accord with the concept that the degree of cellu- 
lar hydration determines the fluid intake. 


Thalamic loci of afferent stimulation in the cat. 
Sypney M. ConeEn (introduced by Frep A. 
MeErTLER). Dept. of Neurology, College of Physi- 
cians and Surgeons, Columbia Univ., New York 
City. 

Upon electrical stimulation, of afferent nerves 
(face, limbs) or tactile stimulation of skin, electri- 
cal activity (50-200 uv.; 5-40 msec. duration) is 
recorded with needle microelectrodes in the ven- 
tral posterior thalamic nucleus. The responses to 
face afferent activity have the shortest duration. 
Contralateral stimuli produce greater activity 
than do ipsilateral. Only forelimb stimulation eli- 
cits activity in a small region of the rostro-medial 
part of the nucleus. Elsewhere, activity is elicited 
by afferents from hind-and forelimbs or face, 
though the responses differ in amplitude and dura- 
tion. Potentials referable to pick-up of incoming 
activity are observed over a wider region of the 
thalamus. Cervical section of lateral columns does 
not affect thalamic activity, but section of dorsal 
columns abolishes thalamic responses to limb 
afferent impulses. Electrical stimulation of one 
nucleus produces no response in the other. Nor 
does division of anterior, middle or posterior com- 
missures alter responses of either nucleus. Cross 
connections between nuclei are therefore lacking. 
Latency of thalamic response remains nearly con- 
stant with increasing afferent stimuli. However, 
the time difference between arrival of afferent ac- 
tivity in the nuclei of the dorsal columns and the 
onset of the thalamic response is 1.0-2.0 msec. 
greater for the forelimb activity than for that of 
hindlimbs. 


Effect of intraluminal hydrostatic pressure on 
water and sodium movement across intestinal 
wall of dogs. S. T. Coteman, R. F. Jones anp 
M. J. FoGELMaNn. (introduced by Rosertr W. 
Lackey) Dept. of Exper. Surgery, Southwestern 
Med. School of The Univ. of Texas, Dallas. 

In an attempt to determine the causes for the 
collection of fluid in an obstraucted intestine the 
effects of various intraluminal pressures on water 
and sodium exchange were studied in Thiry-Vella 
loops of trained unanesthetized dogs. Forty ml. of 
a 1% aqueous Solution of D.O were placed into the 
Thiry-Vella loops and subjected to maintained 
pressures of 10, 20, 30 and 40 cm. of water for 90 
minutes. Samples for Na and D.O determinations 
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were withdrawn by catheter from the lumen at 
graded intervals: The heavy water analyses were 
made by the falling drop method and the sodium 
determinations by flame photometry. At the ter- 
mination of the experiments the gut was emptied 
with a catheter and the remaining volume meas- 
ured. The rates of movement of water into and 
out of the intestine were calculated by the method 
of Visscher (Am. J. ‘Physiol. 142: 550, 1944). There 
was no positive correlation between the intralu- 
minal hydrostatic pressures and the rates of move- 
ment of water and sodium across the intestinal 
wall. Eleven additional experiments using a con- 
stant initial volume of plain water and pressures 
varying from 10-40 cm. of water also failed to show 
a correlation between intraluminal pressure and 
net rate of movement, of water across the intestinal 
wall. les 


Effect of X-irradiation on intestinal motility. 
Rosert A: Conarp (introduced by Harvey M. 
Patt). Biological Div., Argonne National Labora- 
tory, Chicago, Ill. 

In vivo studies have been carried out measuring 
kymographically contractions of the longitudinal 
muscle of rat jejunum immersed in constant tem- 
perature Tyrode’s solution. During X-irradiation 
with doses of 100 r (250 kv, 100 r/min.), and above 
there is a typical pattern of intestinal activity pro- 
duced. After a lag of about one minute there is an 
increase in tone accompanied by an augmentation 
of contraction which continues for several minutes 
after the irradiation is terminated. Tonus gradu- 
ally returns to the pre-irradiation level (with 100 
r in about 4-6 minutes). Larger doses of irradiation 
in general produce a higher and longer rise of tone. 
Shielding studies and in vitro irradiation of iso- 
lated segments of intestine reveal that the con- 
traction response is largely due to a direct effect 
on the intestinal tract. Atropine and nicotine 
strongly inhibit the response while physostigmine 
augments and prolongs it. Sympathetic drugs have 
little or no effect. Immediate vagotomy has no 
appreciable influence while vagotomy of a week’s 
duration gives an augmented response to x-ray. 
The antihistaminic benadryl has no effect. These 
data suggest that the x-ray response is largely due 
to a direct effect on the intestinal tract, 
specifically, on its parasympathetic elements. 


Bicarbonate concentration of pancreatic juice dur- 
ing experimental acidosis. S. 8. Conty,* J. O. 
CrIDER AND J. E. Tuomas. Dept. of Physiology, 
Jefferson Med. College, Philadelphia, Pa. 
Unanesthetized dogs with permanent gastric 

and duodenal fistulas fitted with metal tubes were 

used, and the pancreatic juice collected during in- 
travenous administration of secretin. The normal 
curve of bicarbonate secretion was determined for 
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each animal. The concentration of bicarbonate 
was plotted on the ordinate and the rate of secre- 
tion on the abscissa. With rapid rates of secretion 
the bicarbonate concentration appears to ap- 
proach a maximum asymptotically. Acidosis was 
produced by the intragastric administration of 500 
ec. of a 2% ammonium chloride solution through 
the gastric fistula at a rate of about 125 cc./hr. 
Two or 3 days of such administration lowered the 
CO, combining power of the blood plasma from a 
normal of 22-24 mm/]. to 12-16 m/l. The bicar- 
bonate content of pancreatic juice as evoked by 
secretin was determined for 2 or 3 days following 
the administration of ammonium chloride. After 
this time the blood CO, had returned to normal 
and the bicarbonate of the pancreatic juice to nor- 
mal. During the period when the blood CO, was 
lowered the CO, content of the pancreatic juice 
was lowered for a given rate of secretion but the 
curve has the same general form as before the 
period of acidosis. The bicarbonate content of the 
juice for a given rate of secretion was lower the 
second day than it was on the first day following 
the administration of the ammonium chloride and 
this at a time when the blood CO: was approaching 
its former normal level. 


Effect of electrical polarization on oxygen con- 
sumption of nerve. CLARENCE M. ConNnELLY* 
AND Detitev W. Bronx. Dept. of Biophysics, 
Johns Hopkins Univ., Baltimore, Md. 

It is well known that the membrane potential of 
resting nerve is maintained by oxidative metabo- 
lism. However, little or no information exists with 
respect to the effect on the oxygen consumption 
of nerve of an imposed electrical polarization. An 
attempt has been made to determine the degree of 
interaction between the mechanism maintaining 
the membrane potential of frog nerve and the reac- 
tion system that consumes oxygen. Two types of 
experiment have been performed, using a polarized 
platinum electrode in contact with the nerve to 
determine changes in the rate of oxygen utiliza- 
tion. In the first type of experiment, anodal or 
cathodal polarization was applied to a resting 
nerve in the region of the oxygen-recording plati- 
num electrode. The changes in the rate of oxygen 
utilization resulting from polarization (0.25-2.0 
microamperes, 1-10 minutes) were strikingly 
small, being considerably smaller than, or at most 
of the order of, 1% of the resting rate. The sen- 
sitivity of the measuring system was in this case 
determined in terms of the steady-state extra- 
oxygen consumption resulting from 1 impulse/sec. 
In the second type of experiment, the region of 
nerve immediate to the oxygen electrode was 
blocked with excess potassium ion. During a period 
in which local anodal repolarization of the nerve 
relieved the block, it was found that the conduc- 
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tion of impulses (100/ sec., 50 sec.) did not result 
in detectable extra-oxygen consumption. 


Influence of diet composition on alarm reaction to 
acute stress. P. CoNSTANTINIDES (introduced 
by H. Setye). Institut de Médicine et Chirurgie 
experimentales Université de Montréal, Montreal, 
Canada. 

Rats gavaged with isocaloric and isovitaminic 
amounts of high-amino-acid and high-carbohy- 
drate diets were exposed to various types of acute 
sublethal stressors (cold, muscular exercise, for- 
maline, urethane, colchicine) for short periods of 
time. It was found that in every instance the die- 
tary intake significantly modified the ensuing 
alarm reaction. Thus, in the case of every stressing 
agent except colchicine, adrenal enlargement, cor- 
tical lipid discharge and lymphatic caryoclasia 
were maximal on a high-amino-acid and minimal 
on a high-carbohydrate intake. The response to 
colchicine was conditioned in the reverse fashion. 
Chemical estimations of adrenal cholesterol, ad- 
renal ascorbic acid and liver glycogen were sub- 
sequently performed in animals exposed to cold 
for 1, 6, 15 and 30 hours. During the first 15 hours 
the rats fed a high-amino-acid diet showed a con- 
siderably greater cholesterol and glycogen .deple- 
tion than those on a high-carbohydrate diet, while 
at 30 hours of cold the difference between the 2 
nutritional groups decreased. There was no dif- 
ference in the ascorbic acid response between 
groups at any interval. The influence of protein on 
the pituitary-adrenal system under resting condi- 
tions has remained controversial up to date. It has 
been shown by Selye (J. Clin. Endocrinol. 6: 117, 
1946) however, that high protein diets aggravate 
certain pathological changes provoked by pro- 
longed exposure to stress or anterior pituitary 
principles. The present data demonstrate that the 
adrenal response to acute, short-lasting stress is 
also conditioned by the amount of protein or car- 
bohydrate in the diet. 


Observations on the etiology of explosive decom- 
pression injury. E. L. Corry anp E. G. Lewis.* 
Univ. of Virginia Med. School, Charlottesville. 
The explosive (0.64 sec.) decompression of rats 

(250) to 21 mm. Hg was found to be innocuous even 

when frequently repeated (20 exposures) , provided 

recompression was immediate (> 1 sec.). Mortality 
was observed to be directly related to post-decom- 
pression time under reduced pressure, and all rats 

succumbed when this interval was prolonged to 40 

seconds. Animals placed in an atmosphere of nitro- 

gen succumbed within a comparable period (63.5 

sec.). However, such procedures as pre-oxygena- 

tion and resuscitative measures (insufflation with 
air, O2, COz, O2- CO2) failed to produce striking 
reductions (av., 25%) in mortality. Aeroembolism 
was never observed within the vessels (jugular, 
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mesenteric, renal, femoral) of animals under 21 
mm. Hg, although present in vitro in rat blood at 
this pressure. Alterations in autonomic activity 
(vagotomy, atropine, mecholyl) reduced mor- 
tality only 22%. Hence aeroembolism and endog- 
enous autonomic activity appeared to represent 
minor determinant factors. On t. other hand, 
anesthetics (cold, ether, evipal, pentothal) en- 
abled all animals tested (29) to survive the nor- 
mally lethal time-interval under reduced pressure. 
Indeed this period might be lengthened by as much 
as 100% without fatality in anesthetized rats. It 
was noted that the convulsive dyspnea character- 
istic of normal animals under such conditions was 
absent. On the basis of these experiments it was 
considered that intrapulmonary gas expansion per 
se, aeroembolism, and endogenous autonomic ner- 
vous influences do not constitute primary etiologic 
agents in explosive decompression injury, but that 
anoxic anoxia, with resultant convulsive dyspnea, 
represents the major factors producing lethal in- 
jury under the conditions cited. 


Diuretic effects of sodium salts of organic acids in 
patients with cardiac and nephrotic edema. 
SAMUEL A. Corson, ELizaBETH O’LEary,* Mit- 
CHELL W. SPELLMAN,* ABRAHAM L. SIEGEL,* AND 
Estuer Harrison.* Dept. of Physiology, Toledo 
Hospital Inst. of Med. Research, Toledo, Ohio. 
Following a period of bed rest, a 1.4 m solution 

of disodium succinate-fumarate was infused in- 

travenously to a patient with cardiac edema at the 

rate of 1.3 ml/min., giving a total dose of 2.8 ml/ 

kg. body wt. This led to a diuresis of 12.9 ml/min. 

(average) for a period of 325 minutes (control = 

1.3 ml/min.). The total volume of urine during 

this period was 4.2 1. The next day the patient 

showed no pitting edema. The thiocyanate space 

was reduced from 27 |. (34.5% of body wt.) to 19 1. 

(25% of B. W.). The patient remained edema-free 

for the duration of her hospital stay (one week). 

The rate of Cl and Na excretion increased parallel 

with the diuresis. During the 325 minutes the pa- 

tient excreted 275 mEq. Cl (2.2 mEq. infused) and 

708 mEq. Na (635 mEq. infused). A similar infu- 

sion was given to a patient with longstanding rheu- 

matic heart disease and terminal renal insuffi- 
ciency (probably of obstructive origin) exhibiting 
progressive oliguria, uremia, ascites and pitting 

edema limited chiefly to the lower extremities. A 

diuresis of about 31. was obtained without signifi- 

cant improvement in the clinical condition. Two 
infusions to one nephrotic patient with hypopro- 

teinemia, severe ascites and pitting edema led to a 

diuresis of 4 1. for a period of about 400 minutes 

both times. At the end of both experimental 
periods the patient showed Na retention. Another 
nephrotic patient failed to give any diuretic re- 
sponse. This patient proved to have depressed 
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clearances of inulin and para-amino hippurate. 
More detailed studies are in progress. 


Relation between heat balance and physiological 
strain in walking men clad in a ventilated im- 
permeable envelope. F. N. Craic. Medical Div., 
Army Chemical Center, Md. 

Measurements of metabolic heat production and 
of heat removed by ventilation were made on men 
enclosed in an impermeable garment and walking 
on a level treadmill at 3 miles/hr. in a room at 85° 
F. Ventilating air was introduced at the 4 extremi- 
ties and the top of the head by means of an internal 
manifold, and left through an opening at the waist. 
The heat removed was calculated from increase in 
temperature and moisture content of the ventilat- 
ing air. Inspired and expired air were kept separate 
from the ventilating air with a gas mask. Metabo- 
lism was determined by analysis of expired air. 
Heat balance was altered by varying the flow rate, 
temperature and moisture content of the ventilat- 
ing air. The physiological strain was measured in 
terms of an index obtained by adding sweat pro- 
duction in kg/hr., the rise in rectal temperature in 
degrees C/hour, and one hundredth the heart rate 
at the end of a 30-minute period. In 28 tests the 
physiological index ranged from 2-5. The heat 
stress, defined as the metabolic rate in calories/ 
hour minus the heat removed by ventilation, 
ranged up to 300 calories/hour. The index in- 
creased at the rate of one unit of strain + 0.5 unit/ 
100 calories of heat stress. This formulation pro- 
vides a measure of heat stress free of a heat storage 
term depending on body temperature measure- 
ments, and so permits their use in an index 
of strain. 


Some effects of oxine, carbostyril and quinoline 
on isolated, living bullfrog nerves. FREDERICK 
CresciTELLi. Dept. of Zoology, Univ. of Cali- 
fornia, Los Angeles. 

The role of metal-containing enzyme systems 
in numerous cellular reactions is recognized. Such 
enzyme systems may be inhibited by agents which 
combine with the metal. To test for the possible 
participation of a metal-enzyme system in the 
mechanisms which maintain the nerve resting 
potential and in the reactions which determine 
impulse conduction, the effects of 8-hydroxy- 
quinoline (oxine) on bullfrog nerve have been 
examined. Oxine is a powerful chelating agent for 
a number of metals. When a 0.003m solution of 
oxine in Ringer fluid is added to a segment of 
nerve, block of the A fibers occurs in about 30 
minutes. This block is reversible if the nerve 
segment is washed promptly, but if exposure to 
the oxine is continued for 10 or more minutes, 
restoration of conduction is incomplete or absent. 
In addition, oxine produces an elevation in the 
nerve resting potential of about 0.5 mv. It is 
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doubtful, however, whether either of these effects 
can be attributed to interference with a metal- 
enzyme within the nerve. This conclusion is based 
on the fact that 2-hydroxyquinoline (carbo- 
styril) and quinoline, both poor metal chelators, 
are also capable of producing nerve block, al- 
though concentrations of 0.006-0.008M are re- 
quired. Moreover, quinoline is also capable of 
eliciting slight positivity. Carbostyril has no 
measurable effect on the resting potential. The 
similarity of action of all 3 substances, only one 
of which is a good chelator, suggests some mode of 
attack other than through a metal-enzyme system. 


Depression of capillary responses to epinephrine 
by ferrous iron. J. M. Crismon. Dept. of Physi- 
ology, Stanford Univ., Stanford, Calif. 

Mazur and Shorr identified the hepatic vaso- 
tropic factor (VDM) as ferritin (J. Biol. Chem. 
176: 771, 1948). They attributed its action to the 
protein rather than the iron because injection of 
apoferritin depressed terminal vascular response 
to epinephrine as effectively as ferritin. Laurell 
(Acta Physiol. Scand. 40: Supp. 46, 1947) reports 
plasma Fe globulin up to 250 ug. Fe/liter. This 
could furnish Fe in sufficient amount to permit 
injected apoferritin to reach terminal vascular 
smooth muscle as ferritin. The action of Fe on 
epinephrine sensitivity was tested on the Zweifach 
rat mesoappendix preparation by injecting FeSO, 
in doses calculated to saturate iron-carrying glo- 
bulines in plasma. Intravenous Fe** in doses of 
91 wg/kg. raised the epinephrine threshold of the 
capillary bed in exteriorized rat mesoappendix 
3- to 15-fold, a response greater than that obtained 
by 0.5 ml. doses i.v. of saline extract of anaerobic 
liver or of edema fluid from rat legs after release 
of 4-hour tourniquets. Thus, Fe** produced vaso- 
depression without added specific protein. The 
depressed responses in the vessels of the rat meso- 
appendix produced by Fe** and by vasodepressor 
material from ischemic liver and muscle were 
both reversed by intravenous injections of rutin 
in propylene glycol in doses of 2 mg/kg., but rutin 
exposed to metallic iron lost its ability to increase 
capillary sensitivity to epinephrine. The increased 
sensitivity to epinephrine after rutin may depend 
upon competition of rutin with epinephrine-de- 
stroying enzymes for Fett (Wetcn, A. D. Am. 
J. Physiol. 108: 360, 1934). 


Pathogenesis of plasma transfusion reaction. W1L- 
LIAM H. Crosspy AND Mario STEFANINI (intro- 
duced by Davip Rapport). Ziskind Labs. (Hema- 
tology section) of the Joseph H. Pratt and New 
England Center Hospitals and the Dept. of Medi- 
cine, Tufts College Med. School, Boston, Mass. 
Certain patients develop febrile reactions fol- 

lowing transfusion of compatible whole blood. 

These reactions occur after plasma transfusion 
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but not after washed red cells (Dameshek, W. 
and J. Never. In press). Patients with paroxysmal 
nocturnal hemoglobinuria, in addition to chill 
and fever, also develop a hemolytic crisis. Since 
the hemolytic factor in paroxysmal nocturnal 
hemoglobinuria is probably identical with a coagu- 
lation accelerator, (Crosby, W. H. and W. Dame- 
shek. In press) it was suspected that the plasma 
transfusion reaction involves the clotting mecha- 
nism. The behavior of the known clotting factors 
was studied during such reactions: 1) The plate- 
let count fell sharply just preceding the chill. 
2) Clotting time became shorter. Clot retraction 
became incomplete. 3) Prothrombin activity was 
slightly decreased (70%) after the reaction. 4) 
Prothrombin consumption increased at the time 
of the chill; thereafter slightly decreased. 5) 
Serum coagulation accelerator activity diminished 
sharply during the reaction but thereafter in- 
creased above the original value. At this point, 
in patients with paroxysmal noctural hemoglobin- 
uria, the hemolytic reaction began. 6) Plasma 
labile factor was increased (135%) at the time of 
the reaction. Serum labile factor varied inversely 
with the accelerator activity. 7) Fibrinogen was 
halved during the reaction. 8) Fibrinolytic ac- 
tivity became intense. The fibrin in clotted whole 
blood disappeared in an hour. Fibinolytic activity 
appeared with the first subjective evidence of 
reaction, reached a peak one hour after the chill 
and 3 hours later disappeared. Plasma transfusion 
reaction involves a severe disturbance of the 
equilibrium of the coagulation mechanism. The 
precipitating cause of the reaction has not been 
established. The drop in platelets suggests that 
the clinical symptoms may be due to platelet 
embolism. 


Renal hemodynamic effects of Neosynephrine in 
man. ARCHER P. Cros.LEy, JR., JoHN Kapp 
CuaRK AND Haroutp G. BaRrRKER (introduced 
by James E. Ecxenuorr). William Pepper Lab., 
Dept. of Medicine and Harrison Dept. of Research 
Surgery, Univ. of Pennsylvania Hospital and 
School of Medicine, Philadelphia. 

The clinical observation of oliguria in several 
postoperative patients treated with Neosy- 
nephrine for the maintenance of blood pressure 
following hypotensive states led to measurements 
of renal plasma flow (PAH clearance), glomerular 
filtration rate (endogenous creatinine clearance), 
urine flow, blood pressure (direct arterial) and 
pulse rate in 5 normal subjects before and after 
the intravenous administration of 3-5 mg. of 
Neosynephrine HCl. Uniformly in all 5 patients 
blood pressure rose, pulse was slowed, renal blood 
flow was decreased and glomerular filtration and 
urinary output were essentially unchanged. These 
data indicate that Neosynephrine results in renal 


AMERICAN PHYSIOLOGICAL SOCIETY 27 


vasoconstriction, located chiefly in the efferent 
arteriole, with an increase in renal peripheral 
resistance greater than that of the body as a whole 
and a resultant shunting of blood away from the 
kidney to other vascular beds. Although no change 
in urinary volume was demonstrated in these 
normal individuals, in shock, where decreased 
renal blood flow may be a primary factor in causing 
oliguria, this drug may delay recovery of renal 
function. 


Cerebral blood flow and oxygen metabolism fol- 
lowing head-up tilt in hypertensive patients 
after sympathectomy. CHarLEs W. Crumpton, 
Joun H. Moyer, HerBert WENDEL, HENry A. 
SHENKIN, WILLIAM A. JEFFERS AND JOSEPH H. 
HAFKENSCHIEL (introduced by H.S. Wigopsky). 
Robinette Foundation, Med. Clinic, Hospital of 
the Univ. of Pennsylvania, Harrison Dept. of 
Surgical Research, and Dept. of Pharmacology, 
Med. School, Univ. of Pennsylvania, Philadel- 
phia. 

Cerebral blood flow and oxygen uptake were 
measured in 14 post-sympathectomy patients, 
before and 20 minutes after 20° head-up tilt in 
order to evaluate the role of sympathectomy in 
the effects of semi-erect posture on the cerebral 
circulation of patients with primary hypertension. 
The mean responses of the patients studied 3 
weeks to 2 years after bilateral thoracolumbar 
sympathectomy were compared with data ob- 
tained similarly in 5 normotensive and 16 un- 
operated hypertensive patients. Mean effective 
cerebral arterial pressure and cerebral vascular 
resistance were reduced with tilt after sympa- 
thectomy. Cerebral blood flow was unchanged. 
The oxygen content of the internal jugular venous 
blood was reduced and cerebral arteriovenous 
oxygen difference increased. Cerebral oxygen up- 
take increased but not significantly (p = 0.06). 
The other changes were significant (p < 0.02). 
A greater mean decrease in effective cerebral 
arterial pressure during tilt was noted in the 
post-sympathectomy patients as compared with 
the normotensive and hypertensive group re- 
sponse. The post-sympathectomy patients ap- 
peared to differ in respect to cerebral blood flow 
with tilt, showing a decrease, whereas a majority 
of normotensives showed an increase. Otherwise, 
the data showed no evidence that the post-sym- 
pathectomy group of patients differed from the 
unoperated hypertensive group in the cerebral 
hemodynamic and metabolic adjustment to the 
20° head-up tilt. 


Action potential of the Purkinje tissue of the ox 
heart. Howarp J. Curtis anp Davip Travis.* 
Dept. of Physiology, Vanderbilt Univ. Med. 
School, Nashville, Tenn. 
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Certain of the false tendons of the ox heart are 
eomposed of strands of Purkinje cells surrounded 
by a thick layer of connective tissue. His- 
tologically the cells appear to be separate from 
each other, but the myofibrils appear to be con- 
tinuous from one cell to the next. These strands 
were dissected out at a local slaughter house a 
few minutes after the death of the animal, placed 
in iced Ringer’s fluid, and taken to the laboratory. 
On warming, they seemed to be in excellent condi- 
dition. These strands exhibit an injury potential 
of several millivolts. In recording between a 
killed end and an active region it is found that on 
stimulation the injury potential falls approxi- 
mately to zero and stays there for some time and 
then suddenly recovers. In spite of the fact that 
histologically there appear to be a number of 
strands of .cells in each bundle, the response is 
almost invariably all-or-none. The action poten- 
tial recorded between two electrodes on active 
tissue consists of a monophasic response followed 
by a T wave. It is concluded that the Purkinje 
system of the heart is a functional syncytium, and 
that physiologically Purkinje tissue is qualita- 
tively identical to cardiac muscle. 


Factors affecting acid secretion and cytological 
structure of mouse stomachs incubated in vitro. 
Horace W. Davenport, Gottiies L. SCHNEE- 
BELI* AND VrirGintA J. CHavrit.* Depts. of 
Physiology and Anatomy, Univ. of Utah College 
of Medicine, Salt Lake City. 

Conditions have been found which greatly in- 
crease the rate of acid secretion by mouse stom- 
achs in vitro. The conditions include incubation 
for one hour at 3200 mm. Hg pO, and distention 
of the stomach to 75 cm. HO. Optimal concentra- 
tion of glucose is 15-30 mm/1., and lactate or pyru- 
vate partially replaces glucose as an adequate 
substrate. No other adequate substrates have 
been found. Secretion occurs without extrinsic 
stimulation, but it is further increased by carb- 
aminoylcholine or histamine. The optimal con- 
centration of carbaminoylcholine is 0.1 mg. %, 
and higher concentrations inhibit secretion. CO, 
in addition to that produced by the stomach is 
unnecessary. The cytoarchitecture of all cellular 
elements of the stomaeh is perfectly preserved, 
and the parietal cells are much larger and more 
granular than those in unincubated stomachs. 
Parietal cells of unincubated stomachs when 
stained with hematoxylin and eosin do not appear 
to contain canaliculi, but the parietal cells of 
stomachs secreting in vitro under optimal condi- 
tions contain large canaliculi which can be seen 
to envelope the nuclei of the cells and lead to the 
lumina of the glands. The frequency of occurrence 
and size of the canaliculi are directly correlated 
with the rate of acid secretion. 
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Effect of chronic underfeeding upon electrolyte 
concentrations of the plasma, brain and muscle 
of rats. Vircinia D. DAvENpPoRT (introduced by 
Louis 8. GoopMan). Dept. of Physiology, Univ. 
of Utah College of Medicine, Salt Lake City. 
Plasma, brain and fat-free muscle of rats have 

been analyzed for sodium, potassium, chloride 
and water. The rats have been fed a standard 
diet ad lib., or they have been fed restricted 
amounts of the standard diet or synthetic: diets 
high or low in sodium. Rats underfed with the 
synthetic diet high in sodium received the same 
quantity of sodium as those eating the standard 
diet at will. In all instances, regardless of the 
sodium intake, the plasma sodium concentration 
of underfed rats rose from a control level of 142 
mEq/kg. to a maximum of about 148 mEq/kg. 
The plasma chloride concentration rose con- 
comitantly, but there were no changes in the 
plasma potassium or water concentrations. The 
sodium and chloride concentrations of the muscles 
of chronically underfed rats increased, the po- 
tassium decreased, and there was no change in 
the water content. However, the muscle sodium 
concentration of rats chronically underfed the 
low-sodium diet fell below the control level despite 
the fact that the plasma sodium concentration 
was high. Changes occurring in the brain elec- 
trolytes were smaller in magnitude. With the 
exception of those in rats underfed the low-sodium 
diet they were also opposite in direction. 


Ninhydrin reaction with amines. Dean F.. Davisrs* 
AND Henry A. ScHROEDER. Hypertension Divi- 
sion, Dept. of Internal Medicine, and the Oscar 
Johnson Inst., Washington Univ. School of Medi- 
cine, St. Louis, Mo. 

Of the various theories regarding the humoral 
factors in hypertension, one with some experi- 
mental basis involves the production of pressor 
amines by an ischemic kidney. Investigation of 
this theory has been limited because of inadequate 
analytical techniques for identification of pressor 
amines in biological fluids. The present study 
deals with the techniques and results obtained 
in the first parts of a project designed to study 
amine metabolism in normal and hypertensive 
subjects. The reaction of ninhydrin with amines 
has been recognized for 35 years but has not been 
used. Four approaches are being made: 1) Spectral 
absorption characteristics of the reaction between 
amines and ninhydrin; 2) separation of amines 
from amino acids in blood and urine; 3) isolation 
and identification of naturally occurring amines; 
and 4) quantitative estimation of plasma amine 
concentrations in normal and hypertensive sub- 
jects. Spectral absorption curves have been ob- 
tained for the reaction between ninhydrin and 
methylamine, isoamylamine, arterenol, trypt- 
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amine, tyramine, phenylethylamine, ethylamine, 
butylamine and histamine. Each of these com- 
pounds gave 2 peaks of maximal absorption, one 
ranging between 400 and 420 mu, the second from 
560-600 my. All amines had approximately the 
same limits (0.04-0.12 mm) of spectrophotometric 
determination between which standard curves 
were essentially straight. Guanine, guanidine hy- 
droxylamine, epinephrine and choline gave no 
color. Since amino acids give a color with ninhy- 
drin, extraction methods for quantitative separa- 
tion of the bases from the acids are being studied 
and identification of individual amines by paper 
chromatography will follow. 


Effect of high potassium on respiration and de- 
marcation potential of a small locally-perfused 
area of cerebral cortex. P. W. Davizs anp R. G. 
GRENELL. Dept. of Biophysics, Johns Hopkins 
Univ., and the Psychiatric Inst., Univ. of Mary- 
land, Baltimore. 

Using the technique of local perfusion, combined 
with an occlusion-type oxygen electrode, de- 
scribed 2 years ago at these meetings, the oxygen 
consumption of a small area (approx. 2mm. diam.) 
of the cat’s cerebral cortex has been measured. 
With the aid of a capillary pipette electrode the 
demarcation potential of the region has also been 
observed. The perfusion media were modified 
Krebs solutions containing Knox gelatine, glu- 
cose, bicarbonate buffer, but no phosphate. The 
standard solution, with all the ions in their normal 
concentrations, was capable of maintaining normal 
oxygen consumption and brain wave activity of 
the perfused area for about 2 hours, after which, 
especially if the perfusion pressure was high, 
local edema made measurements of oxygen con- 
sumption by the occlusion technique rather diffi- 
cult. The colloid osmotic agent is essential in 
keeping respiration up (Grenell and Davies, this 
meeting). Solutions high in potassium were made 
up by replacing a corresponding amount of NaCl 
Upon perfusing with high potassium (142 mm.). 
the rate of oxygen consumption rises, reaches a 
level more than twice the normal value, and then 
declines to an approximately normal level in about 
10 minutes after starting the perfusion. During 
this time the demarcation potential of the area 
falls uniformly and rapidly, reaching. an asym- 
ptotic level about 10 mv. below that of a distant 
unperfused cortical point. Curves showing the 
behavior at other concentrations of potassium are 
given. For example, when the potassium con- 
centration is 50 mmM., the respiration rises to an 
intermediate level, but tends to maintain itself 
there. 


Auditory action potentials in response to clicks. 


H. Davis, C. Ferndnpez* anp D. R. 
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McAuutrre.* Central Inst. for the Deaf, St. 

Louis, Mo. 

Acoustic transients were produced by passing 
square or exponentially rising electrical pulses 
through a PDR-10 receiver. They were delivered 
to the ear of a guinea pig through a closed coupler 
that included a 62 mm. length of plastic tubing. 
Strongly damped trains of waves at frequencies 
of 300, 2500 and 8000 cps could be identified in the 
aural microphonic. These frequencies correspond 
to peaks in the frequency response of the receiver 
and coupler. The pattern of action potentials 
was complex, but was nearly the same from holes 
in different turns of the cochlea. Three groups of 
nerve impulses correspond to the 3 frequencies 
mentioned. One or another could be largely sup- 
pressed by 1) local injury or electro-coagulation 
at the appropriate turn, or 2) by slowing the rise 
of the electrical wave (eliminating the 8000 cps 
wave), or 8) reducing the intensity (eliminating 
the 300 cps wave). At moderate intensity if the 
initial wave of the transient was rarefaction the 
several waves of action potentials (disregarding 
the late waves that apparently arise in the co- 
chlear nucleus) were nearly synchronous; in con- 
densation they were less synchronous and the 
latencies were in general longer, particularly for 
the 300 cps group. The method offers opportunity 
for measuring the latency of response of the cell 
bodies of the primary neurons (where these poten- 
tials apparently arise) as a function of intensity, 
polarity and wave form of the ‘click’. Preliminary 
results will be presented. 


Method for rapid measurement of intrarenal 
and other tissue pressures. JoHN C. Davis, 
Jr.* anp H. G. Swann. Dept. of Physiology, 
Univ. of Texas School of Medicine, Galveston. 
Tissue pressures are measured by thrusting into 

the tissue a 20-gauge needle having several holes 

bored in its shaft. The needle is connected with 

a device for recording pressure; 250 mm. Hg of 

pressure is then suddenly imposed upon the 

system. The elasticity of the pressure device 
then rapidly forces a small amount of saline- 
heparin (about 10 cm.) into the tissue until equi- 
librium is reached with the pressure of fluids in 
the tissue. The point of equilibrium is recorded, 
thus giving an objective measure of tissue pres- 
sures. The final equilibrium depends neither upon 
the volume of fluid forced into the tissue nor upon 
the pressure initially imposed upon the fluids in 
the needle. The results obtained by this method 
agree closely with those found by other observers 
for intramuscular and subcutaneous pressures. 

The intrarenal pressure, as measured in the renal 

medulla, was ascertained in studies on dogs under 

sodium pentobarbital anesthesia or after decere- 
bration or in unanesthetized dogs with an ex- 
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planted kidney and contralateral nephrectomy. 
The pressure was found to average about 25 mm. 
Hg and to range from 10-58 mm. 


Effects of growth hormone on insulin hypersensi- 
tivity and glucose tolerance of hypephysecto- 
mized dogs. R. C. pE Bopo, M. Kurrz,* A. 
Ancow1Tz* AND S. P. Krane.* Dept. of Phar- 
macology, New York Univ. College of Medicine, 
New York City. 

Previous work has shown (Federation Proc. 
8: 32, 1949) that while a potent adrenal cortical 
extract in massive doses exerted a marked ‘anti- 
insulin’ action in hypophysectomized dogs, the 
characteristic insulin response seen in normal dogs 
was never obtained. Therefore we investigated 
the possibility that lack of one of the anterior 
pituitary hormones might be at least partly re- 
sponsible for the insulin hypersensitivity of hy- 
pophysectomized dogs. A purified preparation of 
growth hormone (Armour) was administered, 1 
mg/kg. daily, to hypophysectomized dogs mani- 
festing a maximal insulin hypersensitivity (more 
than 60 times normal). Two doses of growth hor- 
mone, given in an 18-hour period preceding the 
insulin experiment resulted in a very marked ‘anti- 
insulin’ action, in that the blood sugar fell only 
slightly but after 4 hours it still had not returned 
to its pre-injection level. After daily administra- 
tion of growth hormone for several days the exag- 
gerated insulin response disappeared completely 
and the hypophysectomized dogs were even more 
resistant than normals when very large doses of 
insulin were used. In addition to insulin resist- 
ance, the hypophysectomized dogs treated with 
growth hormone had abnormally high post-ab- 
sorptive blood sugar levels and diabetic glucose 
tolerance curves. Neither glycosuria nor ace- 
tonuria was noted. A marked lipemia was observed. 
The dogs shows a very rapid increase in weight 
although their foot allotment was not increased. 
Nitrogen, water and electrolyte balance studies 
are in progress. 


Electrolyte and water excretion in the hypo- 
physectomized dog. R. C. pe Bono, D. P. 
Ear.eE, Jr., I. L. Scuwarrz,* S. J. FARBER* 
AND E. D. PrEuiecrino.* Depis. of Pharma- 
cology, Medicine and Physiology, New York Univ. 
College of Medicine, New York City. 

The purpose of this investigation was to deter- 
mine whether hypophysectomized dogs, while 
manifesting severe disturbances of carbohydrate 
and protein metabolism, reveal concurrent ab- 
normalities in electrolyte and water excretion. 
The following observations were made on hypo- 
physectomized dogs after maximal insulin hyper- 
sensitivity (more than 60-fold increase over nor- 
mal) had developed (Federation Proc. 7: 116, 
1948) and fasting produced hypoglycemic shock. 
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1) The dogs responded to salt deprivation (sodium 
intake roughly 2 mEq. daily for 3 weeks) in a 
normal fashion in that urinary excretion of sodium 
and chloride became negligible and there were 
only minor decreases in serum sodium. 2) The 
dogs’ tolerance to acute administration of po- 
tassium appeared normal. During intravenous 
infusion of potassium at a rate of 0.5 mEq/min., 
potassium excretion increased promptly approach- 
ing or equalling the filtered load. 3) The excretion 
of water administered by stomach tube was very 
markedly delayed. When a water load of 40 ml/ 
kilo body weight was given only a small fraction 
was excreted in 3 hours (5-15%). 4) Glomerular 
filtration rate and renal plasma flow were reduced 
confirming earlier work of others. Glucose-Tm was 
also reduced. It is concluded that the hypo- 
physectomized dog is able to conserve sodium and 
excrete potassium normally at a time when water 
excretion is impaired and the organic metabolism 
is gravely disturbed. 


Absorption of phenol following application of 2% 
phenol in calamine and ‘campho-phenique’ to 
skin of experimental subjects. Witi1am B. 
DEICHMANN, R. RuEDEMANN* AND T. MILLER.* 
Division of Pharmacology, Depts. of Physiology 
and Pharmacology, and of Dermatology and Syph- 
tlology, Albany Med. College, Albany, N.Y. 
One to 4 doses of 1 gm. of phenol each were 

appplied at 2-hour intervals to the skin (back, 

chest and legs) of 19 experimental subjects in the 
form of either 50 gm. of 2% phenol in Calamine 

Lotion or 21 gm. of Campho-Phenique liquid. 

This preparation contains 4.75% phenol and 

10.86% camphor in aromatized mineral oil. In- 

dividuals donned clothing immediately after each 

application and did not remove them until ter- 
mination of a 24- or 48-hour period of exposure. 

Blood phenol levels were followed for 3 days, 

using the method of Deichmann and Schafer 

(Am. J. Clin. Path. 12: 129, 1942). ‘Free’ blood 

phenol rose from a control of about 0.15 to ap- 

proximately 0.4 mg.% after either one, two, three 
or four doses, each equivalent to 1 gm. of phenol. 

This indicated that under the conditions employed 

the ‘free’ blood phenol level was not increased by 

repeated doses. ‘Conjugated’ blood phenol rose 
from about 0.35 to 1.0 mg.% after application of 
one dose of 1 gm. of phenol in either preparation. 

Each additional dose induced a higher peak of the 

‘conjugated’ fraction. The highest mean concen- 

tration of ‘conjugated’ phenol of 1.92 mg.% was 

obtained in the 4 subjects receiving 3 1-gm. doses 
of phenol in Calamine. These results show that 
phenol is rapidly absorbed from the skin from 
these dilute preparations. The bulk is rapidly 
detoxified, as evidenced by a prompt rise in the 
‘conjugated’ fraction. Application over a period 





March 1950 


of 6 hours of 4 1-gm. doses of phenol, as 2% phenol 
in Calamine or as Campho-Phenique Liquid, to 
the chest, back and legs did not raise the ‘free’ 
blood phenol more than a single application. It is 
quite possible that the clothing played a role in 
retarding the absorption of phenol. There were 
no signs of local irritation or systemic intoxica- 
tion. 


Distribution of muscle fibers in a single motor 
unit. J. S. DENsLow anp OLwEN R. GUTEN- 
souHn.* Kirksville College of Osteopathy and Sur- 
gery, Kirksville, Mo. 

Experiments have been done in a study of the 
geographic arrangement of the group of muscle 
fibers in a single motor unit. Attempts to isolate 
single motor fibers to the peroneus longus (cat) 
have been made by sectioning all motor nerves to 
the lower extremity, except the nerve to the 
peroneus longus, and by splitting 7 L. anterior 
root under a dissection microscope until given 
bundles contain one fiber to the peroneus longus. 
The identification of single fibers is made by a 
number of methods. When it appears that a given 
bundle contains but one fiber to the peroneus 
longus, pairs of recording electrodes are placed 
on the muscle and a ‘map’ of the location, pattern, 
etc. of the muscle action potential on the surface 
of the muscle is made. It has been bserved a) 
that the action potential of a single motor unit 
may appear all over the surface of the muscle, 
although concentrated in certain areas, it may be 
found in a narrow strip in the long axis of the 
muscle or it may be limited to one corner of the 
muscle, b) the action potential may be mono-, di-, 
tri- or polyphasic, depending apparently on the 
orientation of the electrodes to active fibers and 
c) one pair of electrodes may pick up the action 
potential from one group of fibers in the unit 
while another pair, within 2-3 mm. may pick up 
another. Experiments to determine the third 
dimension are now being done. 


Physiological effect of plastic prosthesis for mitral 
valves in dogs. G. Reumi Denron,* BENEDICT 
MastTRIANI,* CuRTLAND Brown, JR.* AND HarR- 
otp C. WiaaErs. Dept. of Physiology and Phar- 
macology, Albany Med. College, Union Univ., 
Albany, N. Y. 

A prosthesis, made out of polyethylene, has 
been designed to replace mitral valves in dogs. 
Constructed without moving parts, designs have 
been produced to fit various study problems such 
as: a) the effects of an essentially normal replace- 
ment for mitral valves, b) the situation with vary- 
ing degrees of mitral stensosis and little regurgi- 
tation, c) the reverse, with no stenosis and marked 
regurgitation, or d) varying degrees of both 
stenosis and insufficiency. After 14 operations the 
technic for satisfactory insertion of these valve 
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substitutes was established. We now have several 
healthy dogs who show no ill effects 4-5 months 
after insertions of substitute mitral valves. Elec- 
trocardiograms were taken before, during and at 
repeated intervals following valve insertion to 
estimate the degree of cardiac damage entailed. 
Heart sounds and murmurs have been followed 
constantly and have been optically recorded. 
Fluroscopic study of the heart and lungs has been 
carried out at frequent intervals. Recognizing 
that insertion of these valves is relatively safe 
and that certain degrees of stenosis and/or insuffi- 
ciency can be tolerated, extensive cardiovascular 
and respiratory data are being collected on con - 
trol dogs, prior to creating varying degrees and 
types of valvular incompetenée by insertion of 
‘substitute mitral valves.’ A stress test has been 
devised to measure the pulmono-circulatory effi- 
ciency of dogs before and after insertion of sub- 
stitute heart valves. The possible application of 
this procedure to the correction of valvular de- 
fects in the human is apparent. 


Central summation following contralateral stimu- 
lation of tarsal chemoreceptors. V. G. DETHIER 
(introduced by ArtHurR J. Dziemtan). Dept. 
of Biology, Johns Hopkins Univ., Baltimore, 
Md. 

When chemoreceptors on the leg of the blowfly 
are stimulated by certain sugars, the fly responds 
by extendings its proboscis. Addition to sugar of 
a sufficient concentration of electrolyte or non- 
carbohydrate organic compound inhibits the re- 
sponse to sugar. When one leg is exposed to a 
threshold concentration of sucrose and the contra- 
lateral leg simultaneously to a subthreshold con- 
centration of unacceptable compound (e.g. an 
alcohol), proboscis extension occurs. As the con- 
centration of alcohol is increased, a point is 
reached where the response to sucrose is inhibited. 
This rejection threshold is identical with that ob- 
tained by exposing a single leg to mixtures of 
sucrose and alcohol. If one leg is exposed to a 
mixture of threshold sucrose plus one ha lf thresh- 
old alcohol and the contralateral leg to varying 
concentrations of alcohol alone, a rejection is 
obtained when the sum of the alcohol concentra- 
tions stimulating each leg approximates that 
which is required to cause rejection when applied 
to a single leg. These results indicate /) that the 
tarsi contain at least 2 types of chemoreceptors, 
one of which can be stimulated by sugar and ini- 
tiates proboscis extension, the other of which can 
be stimulated by unacceptable compounds and 
prevents extension of the proboscis, or if the pro- 
boscis is already extended, causes its withdrawal; 
2) that inhibition of response to sugar is a central 
phenomenon; 3) that within the CNS, possibly 
in the segmental ganglion, impulses from the 
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same type of receptors in the contralateral legs 
are summed. 


Acid phosphatases of chicken bone marrow. H. F. 
DIERMEIER* AND V. F. Linpeman. Dept. of 
Zoology, Syracuse Univ., Syracuse, N. Y. 

The results reported here on the acid phospha- 
tases are the first of a comprehensive study of the 
enzyme systems of bone marrow. The method of 
Fisk and Subba Row (J. Biol. Chem.: 66: 375, 
1925.) was used to determine inorganic phosphorus 
released after incubation of a water extract of 
marrow with the substrate for 15 minutes at 37°C. 
Results are expressed as yg. (y) of inorganic phos- 
phorus released/100 mg. of heat coagulable pro- 
tein/min. Two acid phosphatases were found to 
be present. One, a phosphomonoesterase, with an 
optimum pu of 5.5 released 185.5 y from disodium- 
monophenylphosphate. Mg or Mn ions had no 
effect on the activity in concentrations of 10 
to 10~ m but inhibited the activity approximately 
50% when the concentration reached 10° mM. 
Storage of the extract at 1°C. for 5 hours did not 
decrease the activity of the extract. After 24 
hours storage at 1°C. 80% of the original activity 
remained. Dialysis for 18} hours against distilled 
water reduced the activity 25%. Dialysis for 19 
hours against 0.85% NaCl reduced the activity 
35%. The activity is not restored by the addition 
of Mg ions. This enzyme did not actively attack 
adenylic acid, glucose-1-phosphate, glycerophos- 
phate (52% a), or fructose diphosphate. A pyro- 
phosphatase was also found to be present. It 
exhibits a broad pu optimum between px 4.6 and 
5.1. At optimum pH and optimum substrate con- 
centration (0.004 to 0.005 m) , inorganic phosphorus 
is released from sodium pyrophosphate at a rate 
of 292.66 y, and from adenosinetriphosphate at a 
rate of 261.33 y. 


Refractory period and excitability of isolated 
auricle and papillary muscle of the cat. J. R. 
Dr Patma anp A. V. MascaTEe.io.* Dept. of 
Medicine, Long Island College of Medicine, Brook- 
lyn, N.Y. 

A specially designed square wave dual pulse 
stimulator was used. The muscles were suspended 
in oxygenated Locke’s Solution at a px of 7.3. 
Electrodes were of Ag coated with AgCl. Strength- 
duration curves were determined on 22 auricles 
and 19 papillary muscles at a temperature of 
37.5° C. For the auricle the mean rheobase was 
0.8 ma. (S.D. + 0.14) and the mean chronaxie 
was 4.7 ms. (S.D. + 1.7). The papillary muscle 
had a mean rheobase of 0.3 ma. (S.D. + 0.25) 
and a mean chronaxie of 3.5 ms. (S.D. + 2.0). 
Thus the papillary muscle was rather more excit- 
able than the auricle. This was confirmed in other 
experiments. The absolute refractory period was 
determined over a range of rates of from 35 to 250 
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per min. and at temperatures from 24° to 39°C. 
Both auricle and papillary muscle showed a 
shortening of the refractory period as the rate of 
stimulation increased. This decrease in refractory 
period followed an exponential curve. A decrease 
in temperature of the bath increased the refractory 
period. Between the temperatures of 27° and 36°C. 
this relationship was a linear one. In all compar- 
able instances the refractory period of the auricle 
was shorter than that of the papillary muscle. 
An interesting finding was that under certain con- 
ditions the auricle and papillary muscle showed 
summation to two successive stimuli. In the 
case of papillary muscle at a temperature of 
below 27°C. even incomplete tetanus could be 
demonstrated. No relationship between refrac- 
tory period and excitability was found. 


A study of alkali hematin prepared from hemin. 
Haroitp L. Dosson,* JosepH H. Gast* Anp 
James A. GREENE. Depts. of Biochemistry and 
Medicine, Baylor Univ. College of Medicine, 
Houston, Texas. 

In an effort to obtain a simple reproducible 
alkali hematin standard, 18 samples of hemin were 
compared. These samples were prepared by the 
method of Fischer, from human blood, to study the 
effect of variations in temperature, amount of 
blood added, and stirring on the yield and purity. 
After carefully washing and drying, but before 
recrystallization, these samples were compared 
analytically and spectrophotometrically. The 
color intensity of the solution of hemin in 0.1 N 
sodium hydroxide, measured on a Klett-Summer- 
son photoelectric colorimeter with filter no. 54 
(maximum transmission 525-530 my), was fully 
developed within 5 minutes at room temperature 
and was stable over a period of at least 3 months. 
The optical density was reproducible. The cal- 
culated hemin content of an alkalinized sample 
of whole blood of known hemoglobin concentration 
was arbitrarily accepted as the alkaline hematin 
standard. In comparison studies on the purity of 
the samples there was a 12.1% difference between 
the iron and alkaline hematin analyses, with the 
iron giving the higher values. This difference may 
be eliminated by adding a small amount of human 
plasma to the alkaline hematin determination. 
Spectrophotometric studies indicate that there is 
a change in absorption over the first nine hours 
after the hemin was put into solution; after this 
period of time the spectrum remained stable. 
Other absorption spectrum studies indicate that 
alkaline hematin, prepared from hemin, changes 
with the addition of fresh human plasma. 


Adrenal cortex and water metabolism in the golden 
hamster. Ropert L. Dorsey anp W. R. Boss 
(introduced by Rosert Gaunt). Dept. of Zo- 
ology, Syracuse Univ., Syracuse, N. Y. 
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Two hundred-thirty fasted adult normal or 
adrenalectomized male hamsters were adminis- 
tered 5% of body weight of normal saline or dis- 
tilled water by stomach tube. Normal animals 
receiving a single dose of distilled water or saline 
required an average of 2} and 4 hours respectively 
to excrete 50% of the fluid administered. Four 
hourly doses of water or saline retarded the 50% 
excretion time to 7 hours for water and 5 hours 
for the saline. Three half-hourly doses of water 
produced water intoxication and four doses killed 
75% of the animals. Small doses (0.25 mg.) of 
DCA protected against water intoxication and 
did so more effectively than 2.25 mg. of J CA. 
When animals adrenalectomized 18 hours were 
hydrated with a single dose of water it required 
11 hours for the 50% excretion time. Saline drink- 
ing solution was refused by adrenalectomized 
hamsters, but maintained life and the diuretic 
response to water when given by stomach tube. 
DCA (0.25 mg./day) maintained both body weight 
and water diuresis. Water diuresis tests exceeded 
normal in animals maintained on very small 
doses of DCA (0.025 mg/day) plus saline. The 
hamster differs markedly from rats and mice in 
its relative inability to excrete water rapidly, in 
its susceptability to and symptoms of’ water 
intoxication, in the greater diuretic activity of 
DCA and saline both in normal and adrenalec- 
tomized animals, and in its naturally low water 
exchange. 


Pulmonary ‘capillary’ pressure as an index of left 
atrial mean pressure in dogs. JAMES W. Dow 
AND RicHARD GORLIN (introduced by GEORGE 
W. Tuorn). Dept. of Pediatrics, Children’s Medi- 
ical Center, the Medical Clinic, Peter Bent Brig- 
ham Hospital, and the Depts. of Pediatrics and 
Medicine, Harvard Med. School, Boston, Mass. 
In 18 dogs, weighing 8-18 kg., each previously 

anesthetized with Nembutal, no. 7 or no. 8 Cour- 

nand catheters were inserted under fluoroscopic 
control 7) via a jugular vein into the pulmonary 
artery and advanced to occlude a terminal branch 
in order to measure pulmonary ‘capillary’ pres- 
sure; 2) via a femoral artery through the left 
ventricle into the left atrium. Phasic and mean 
pressures were recorded in these areas by Sanborn 
electromanometers. Alterations in pulmonary 
blood volume and flow and changes in respiratory 
excursion were effected by 1) rapid intravenous 
infusion of 10% dextrose in saline, 2) severe graded 
anoxia (0-6%), 3) experimental atrial septal de- 

fect, 4) respiratory outflow obstruction and mild 

positive pressure breathing. The average differ- 

ence in mean pressures in the pulmonary ‘capil- 
laries’ and left atrium was negligible under the 
above conditions, although the range varied from 

0 to 4 mm. Hg in 49 observations. These experi- 
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ments demonstrate that pulmonary ‘capillary’ 
mean pressure reliably equals left atrial mean 
pressure at rest and during major circulatory and 
respiratory variations. It is believed that either 
the gradient from pulmonary capillary to left 
atrium approximates the error of measurement of 
true pulmonary capillary pressure, or the pressure 
gradient is so small as to be undetectable by the 
recording methods utilized in this study. 


Prototypal curves of dye concentration for cardiac . 
output by injection method. Puitie Dow anp 
W. F. Hamitton. Dept. of Physiology, Univ. 
of Georgia School of Medicine, Augusta. 

The validity of the determination of cardiac 
output by a single rapid injection of an intra- 
vascular dye depends upon graphical recognition 
of recirculation of the dye. This is often difficult 
when flow is sluggish and intrathoracic blood vol- 
ume is large. Previously published attempts to 
circumvent this limitation by ‘theoretical’ treat- 
ments have neglected one or another of the es- 
sential determinants. The varying velocity of 
parts of a single stream, the different lengths of 
path traversed, the relationship between volume 
and flow and the discontinuous filling and partial 
emptying of both sides of the heart must all be 
accounted for. Therefore an empirical treatment 
has seemed a more promising approach to the 
problem of discovering uniform characteristics 
which would permit use of the earlier, presumably 
less distorted, portions of the curves. Current 
studies of several extensive series of experiments 
taken from departmental files have yielded evi- 
dence of significant uniformities among curves 
from extremely different cardiovascular condi- 
tions. The relationship between peak time and 
appearance time exhibits a strong central tendency 
(average ratio 1.5) and its variation appears to 
be random rather than systematic. Employment 
of a logarithmic time scale improves the sym- 
metry of rise and fall, but the scatter is much less 
satisfactory. Further manipulations, and compari- 
sons with direct Fick results are in progress. 


Effect of ACh on simultaneously recorded ECG 
and cardiogram of the heart of Venus mer- 
cenaria. FENworTH Downina,* A. L. Dunn* 
AND A. R. McIntyre. Dept. of Physiology and 
Pharmacology, Univ. of Nebraska College of Med- 
icine, Omaha. 

Simultaneous kymographic recordings by both 
a direct writing ECG and mechanograph and by a 
C-R tube were made possible by the use of a 
Transducer (RCA 5734) arranged in such a manner 
that each systole deflected both the RCA. 5743 
plate-shaft and a direct writing mechanograph. 
A silver silver-chloride tip on an enamelled No. 
40 copper wire served as one electrode and also 
connected one end of the isolated heart to the 
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Transducer and thence to the writing lever. The 
characteristic ECG consists of a positive deflection 
of approximately 100 microvolts of 0.1-0.5 seconds 
duration followed by negative deflection of 500- 
900 microvolts. Wide variations in these figures 
were found in ‘normal’ hearts. The activity nor- 
mally arises in the atrium but reversal of ECG 
phase and direction of contraction is seen follow- 
ing drugs especially Ergotrate which may cause 
arrest in systole with electrical ‘silence.’ The 
isotonic contractions expressed as work may ex- 
ceed 15,000 gm/cm/24 hr. ACh reduces the ECG- 
emf more than the mechanograph amplitude. 
Observations of the ECG renders possible the 
detection of 0.000025 gamma ACh/ml. Very low 
concentrations of ACh may slow the heart rate 
without changing the systolic amplitude and 
without affecting the ECG. Full technical details 
and experimental data will be published. 


Peptidase activity of paraffin-embedded tissue. 
W. L. Dorie. Dept. of Anatomy, Univ. of Chi- 
cago, Chicago, Ill. 

The preparation of accurately thin, serial micro- 
tome sections of frozen tissues for quantitative 
histochemical studies on enzymes requires special 
and inconvenient procedures. Except for certain 
notably resistant esterases, the manipulative ad- 
vantages of paraffin embedding have been dis- 
carded out of regard for the lability of most 
enzymes. The denaturing action of fixatives prior 
to embedding can be avoided by quick-freezing 
followed by dehydration in vacuo in the frozen 
state (Altmann-Gersh technique). The stability 
of a relatively labile peptidase to subsequent 
heating is shown as follows. Frozen-dried rabbit 
appendix was infiltrated with paraffin at 65°C. 
in vacuo for 40 minutes. The paraffin was subse- 
quently extracted with benzene at 45°C. for twenty 
minutes. These times and temperatures exceed 
normal requirements. With respect to the hy- 
drolysis of alanyl-glycine the treated tissue not 
only showed no loss of activity but also gave 
better aqueous extracts due to removal of fat. 
The method has promise for other enzymes usu- 
ally considered too labile to permit embedding 
in paraffin. 


Slope of the CO, curve obtained by breathing into 
the rapid infra-red gas analyzer. A. B. DuBots,* 
A. Sorrer,* R. C. Fow.er* anp W. O. FENN. 
Dept. of Physiology and Vital Economics, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N.Y. 

The gas analyzer of R. C. Fowler gives a photo- 
graphic record of the CO, concentration as a 
function of time during a single expiration. This 
curve of expiration in 17 normal subjects shows a 
rapid S-shaped rise lasting 1 to 1.5 seconds 
abruptly changing to a plateau that gradually 
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rises with time. The plateau ascends more steeply 
with work and hyperventilation. No plateau was 
reached in subjects with severe emphysema. In 
one emphysematous subject, normal expiration 
gave 6% COs, full expiration 10% CO.. However, 
in normal subjects end readings of deep and 
shallow expirations delivered in the same time 
showed differences in percent CO, which are 
small compared to changes in the plateau with 
time. Thus, the ventilation to bloodflow ratio was 
not much altered at different lung volumes, al- 
though small differences defy observation. The 
average slope of the CO, plateau in resting normal 
subjects is 0.11% CO:/sec. (+0.03). This is less 
than expected for overall CO, output. Diffusion 
of CO, from blood to alveolar air is greater during 
normal inspiration than expiration, being several 
times greater for a single deep breath. This cannot 
be explained without postulating inordinately 
large changes in blood flow or a blood and tissue 
reservoir of CO, at alveolar concentration as a 
source of the extra CO, appearing during in- 
spiration. Such a reservoir also diminishes the 
expiratory CO. slope by acting as the mathe- 
matical equivalent of an additional or ‘phantom’ 
residual air. 


Influence of pantothenic acid on response of 
adrenalectomized and intact rats to stress. 
Mary E. Dumm* anv EvaIne P. Ratu. Labs. 
of the Dept. of Medicine, New York Univ. College 
of Medicine, New York City. 

The response of adrenalectomized and intact 
rats to stress has been evaluated by /) determining 
the capacity of the rats to swim in water at 18°C 
2) following the total number of white blood cells 
and lymphocytes for 6 hours after swimming for 
25 minutes at 25°C and for 8 hours after the 
injection of ACTH, and 3) determining the blood 
sugar of rats (fasting and non-fasting) after 
swimming 25 minutes at 25°C. Intact rats receiv- 
ing experimental diets varying only in their 
pantothenate content, swam 62 + 12 minutes on 
4 mg. of pantothenate daily, 29 + 4 minutes on 
0.1 mg. of pantothenate, 24 + 4 minutes on 4 mg. 
of pantothenyl alcohol, and 17 + 2 minutes on 
the dog chow diet which supplies about 0.1 mg. of 
pantothenate daily. Adrenalectomized rats swam 
38 + 6 minutes on 4 mg. of pantothenate daily 
and 19 + 2 minutes on 0.1 mg. of pantothenate. 
Both in the adrenalectomized and intact rats the 
leucocyte and lymphocyte responses to swimming 
and to ACTH were modified by the presence or 
absence of pantothenate in the diet. Following 
swimming, the average blood sugars of non-fasted, 
adrenalectomized rats, receiving the 4 mg. panto- 
thenate diet, fell from 119 + 4 to 90 + 4 mg.%, 
compared with a decrease from 107 + 6 to 69 + 
4 mg % by the adrenalectomized rats on 0.1 mg. of 
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pantothenate daily, and a decrease from 101 + 
5 to 71 + 9 mg.% by the pantothenate deficient 
adrenalectomized rats. In the fasted adrenalec- 
tomized rats on the 4 mg. pantothenate diet the 
average blood sugar fell from 65 + 5 to 53 + 4 
mg.% compared with a decrease from 71 + 3 to 
43 + 3 mg.% by the rats on the 0.1 mg. panto- 
thenate diet, and a decrease from 59 to 46 mg.% 
by the pantothenate deficient rats. These results 
suggest that calcium pantothenate influences the 
ability of both intact and adrenalectomized rats 
to withstand stress. 


Factors involved in evaluation of pulmonary edema 
at autopsy. STaNLEY H. DurRLAcHER, WILLIAM 
G. BaNnFIiELD* anp A. DorotHy BERGNER.* 
Pathology Section, Medical Div., Army Chemical 
Center, Md. 

The ratio of lung to body weight has been de- 
termined in rabbits immediately and at intervals 
after sacrifice by a variety of procedures. Methods 
of sacrifice have included exsanguination, air 
-embolism, electrocution, ether, rabbit punch, pen- 
tobarbital sodium by various routes and intra- 
cardiac saturated magnesium sulfate solutions. 
Histological examination of the lungs was made in 
all instances. The ratio of lung weight to body 
weight increased after death by all methods except 
exsanguination. The greatest increase occurred 
in animals sacrificed with pentobarbital sodium or 
magnesium sulfate solutions when introduced into 
the blood stream rapidly and in such fashion that 
high concentrations were present in the pul- 
monary vasculature after death. Under these 
conditions the lung weight to body weight ratio 
was 2 to 3 times greater after a 3-hour interval 
than was the ratio found in animals killed by the 
same materials administered by other routes. 
Increase in lung weight was due largely to accumu- 
lation of proteinaceous fluid within the alveoli, 
although a small portion of the increased weight 
was due to clotted blood remaining in the pulmo- 
nary blood vessels. When quantitative estimations 
of the degree of pulmonary edema present at 
autopsy are desired, rapid exsanguination is the 
most satisfactory method of sacrifice. In instances 
where this procedure is not feasible, air embolism 
should be used. ‘ 


Metabolic response of epileptic patients to adren- 
aline. A. Dury, J. W. HoLier* anp C. Smiru.* 
Dorn Lab. Med. Research, Bradford Hospital, 
Bradford, Pa. and Depts. of Medicine and Surgery, 
Univ. of Rochester School of Medicine, Rochester, 
N.Y. 

The effect of a single i.m. injection of 0.4 ml. aq. 
adrenaline (1:1000) upon the plasma potassium, 
glucose, absolute number of eosinophiles, and 
other blood constituents was measured in epi- 
leptic and Addisonian patients, and normal adults. 
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The percentage change in these constituents from 
the overnight-fast level was calculated for the 
periods of 4, 20, 60, and 120 minutes after an 
injection of adrenaline. The mean change of the 
blood glucose in normal adults was +44% and 
+47% after 20 and 60 minutes, respectively, and 
at pre-injection level after 120 minutes. The mean 
change of the blood glucose in Addisonians was 
+27% and +22% and in the epileptics was +27% 
and +25% after 20 and 60 minutes, respectively. 
The mean change in the plasma potassium in 
normal adults rose slightly after 4 minutes, was 
lowest after 20 minutes and at pre-injection level 
and slightly above after 60 and 120 minutes. In 
the epileptics and Addisonians the mean plasma 
potassium levels were below preinjection means 
4, 20, and 60 minutes after adrenaline injection. 
Maximum change in the Addisonians was —20%, 
and in the epileptics —8%. The mean change in 
circulating eosinophiles after adrenaline injection 
decreased at a much slower rate and to a lesser 
extent in the epileptic group than the normal 
adults. Placebo injection of physiological saline 
in epileptics did not induce any change in these 
blood constituents. These data suggest that the 
mobilization of glucose into the blood and the 
metabolism of potassium in epileptic patients 
are comparable to Addisonians. 


Physiologic responses of certain animals and 
isolated preparations to mixtures of snake 
venoms and egg yolk. Murray DworetTzky 
AND P. Boquet (introduced by F. C. Mann). 
Inst. of Experimental Medicine, Mayo Founda- 
tion, Rochester, Minn. and Pasteur Inst., Paris, 
France. 

Each of 8 different snake venoms when incu- 
bated with 40% egg yolk produced a substance 
extremely toxic for rabbits, cats and guinea pigs, 
but less toxic for dogs. Injections of equal amounts 
of the egg yolk emulsion alone were without toxic 
effect. The snake venoms were added to the 
mixture in nontoxic doses or they were neutralized 
by antivenom or inactivated by boiling the mix- 
ture after incubation. For convenience this ma- 
terial has been called the p-L substance since it 
was first described by Delezenne and Ledebt. 
Its effects on the animals mentioned strikingly 
resemble those cad by large doses of histamine 
or by anaphyluc.+ shock. However, the pb-L 
substance is not counteracted by benadryl or 
epinephrine. Furthermore, it causes immediate 
marked relaxation of the isolated guinea pig ileum 
when it has been contracted by histamine, acetyl- 
choline or cobra venom. These findings have led 
to the conclusion that the p-L substance is not 
histamine. Mixtures of certain snake venoms 
incubated with other materials such as lymph, 
homogenized milk, homogenized rabbit muscle 
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or brain did not produce a toxic substance. The 
effects on the blood pressure and respiration of the 
rabbit and cat were indistinguishable from those 
following clamping of the common pulmonary 
artery. It has been demonstrated by vinyl acetate 
casts made of the pulmonary vascular system of 
cats and rabbits that death following the injection 
of the p-L substances resulted from occlusive 
spasm of the secondary pulmonary arteries. 


Coronary vasodilation following intracoronary in- 
jections. R. W. Eckstein, J. CHamBuiss,* J. 
Demmine* anv K. WE ts.* Dept. of Medicine, 
Western Reserve Univ., Cleveland, Ohio. 

Total left coronary flow was measured in anes- 
thetized heparinized open-chest dogs under arti- 
ficial respiration. Blood was led from a carotid 
artery into a constant pressure chamber through a 
Shipley recording rotameter and thence into the 
common left coronary artery which was cannu- 
lated through the left subclavian artery. Injec- 
tions were made through the rubber tube between 
the rotameter and the coronary cannula. It was 
accidentally found that rapid injections of blood, 
saline, or plasma in amounts of 0.1-0.2 cc. through 
small needles results in large increases in blood 
flow, lasting from 5-30 seconds not attributable to 
pressure or viscosity changes. Likewise, when 
blood in a syringe is rapidly injected into large 
amounts of blood in a beaker, the blood in the 
beaker develops a potent vasodilator. The activity 
of this material steadily decreases upon standing 
during a 30-45 minute period, after which time 
activity is absent. There is evidence that this 
vasodilator is a product of the mechanical de- 
struction of red cells. Its effect is not abolished by 
atropine and its behavior is not that of histamine. 
Spectrographic analysis shows that it is probably 
ADP or ATP and is identical with ‘Friih gift’. 


Adrenal cortex and survival of rats after x-irra- 
diation. ABRAHAM EDELMANN. Brookhaven Nail. 
Lab., Upton, N. Y. 

Protecting the adrenals of male rats by means 
of lead shields placed about the glands sig- 
nificatnly increased the survival incidence follow- 
ing 850 r. of x-irradiation (160 KVP, 10 ma, 0.15 
mm. Cu). The x-irradiation (650 r.) shortens the 
lives of adrenalectomized rats from an average of 
8 days to 4 days. Substitution therapy in the 
adrenalectomized rat is effective inasmuch as 
3 cc/day of a whole gland adrenal extract (Upjohn) 
or 5 mg/day of desoxycorticosterone acetate re- 
sulted in 20 and 40% mortalities respectively at 15 
days after 600 r., whereas 90% of the adrenalecto- 
mized controls were dead at this time. It is thought 
that the adrenal cortical response to x-irradiation 
is similar to that following any other stress. 
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Blood flow distribution in the heated dog. N. E. 
Eperstrom. Dept. of Physiology, St. Louis Univ. 
School of Medicine, St. Louis, Mo. 

Dogs anesthetized with pentobarbital were 
warmed gradually by lamps until a lethal tem- 
perature was reached. Blood flows were recorded 
from the foot pads and tongue by means of the 
photoelectric plethysmograph. With an increase in 
rectal temperature blood flows in the foot pads 
decreased until they reached about one-half the 
normal as the lethal point of 45°C. was 
approached. In contrast, blood flows in the tongue 
increased with the rise in body temperature, 
reaching about double the normal level at 43°C., 
and then declined abruptly between 43 and 44°. 
The foot pad surfaces, although shielded from 
direct heating, increased in temperature despite 
the drop in blood flows. Calculation of the thermal 
equilibria indicate an increased convection by the 
blood stream due to a greater A-V temperature 
difference. The tongue surface increased in tem- 
perature as flow increased, reaching a peak simul- 
taneously with blood flows at 43°. Surface tem- 
peratures in both areas fell as blood flow declined 
at the approach of lethal body temperatures. 
Blood pressure, heart rate, respiratory rate in- 
creased with the rise in body temperature, but 
declined near the lethal level. These observations 


indicate that in hyperthermia the blood of the 
dog is shunted to the heat dissipating area pro- 
vided by the tongue, and away from the skin 
surface and consequent exposure to the hot en- 
vironment. This redistribution of the blood in the 
non-sweating dog is therefore opposite in direction 
to that occurring in a sweating man. 


Urine amine levels in normotensive and hyper- 
tensive subjects. Epwarp F. Epincer, Jr.* 
AND NorMAN S. OusEn. Hypertension Division, 
Dept. of Internal Medicine, and the Oscar Johnson 
Inst., Washington Univ. School of Medicine, 
St. Louis, Mo. 

The presence of pressor substances in urine has 
been described previously by several workers. 
These substances have been thought to be amines. 
For this reason the amine content of urine from 
normotensive and hypertensive subjects has been 
studied. Using a modification of Richter’s picrate 
method for amines, freshly voided morning speci- 
mens of urine were analyzed. Creatinine concen- 
trations were also measured and urine amine- 
creatinine ratios calculated. It was found that the 
urine specimens from normal individuals con- 
tained significant quantities of free amine, meas- 
ured in terms of isoamylamine. The urine 
amine-creatinine ratios of normal non-smokers 
fell within a narrow range, whereas smokers 
tended to have higher ratios. Certain hypertensive 
patients had low urine amine levels with reduced 
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amine-creatinine ratios as compared with the 
normal controls. 


Oximetric determinations of cardiac output in 
man at rest and mild exertion. James O. ELam* 
Wixiur1aAmM SLeEaTOoR,* W. N. Exvam* anv H. L. 
Wuite. Lab. of Thoracic Physiology and Dept. of 
Physiology, Washington Univ. School of Medicine, 
St. Louis, Mo. 

Changes in arterio-venous oxygen difference 
with the increased cardiac output of mild exertion 
in normal subjects were studied by means of the 
modified oximetric method of Matthes previously 
described (Federation Proc. 7: 104). Arterial and 
mixed venous oxygen saturations were recorded 
while the subject breathed air and rebreathed the 
helium-alveolar air mixture. The red and infrared 
light transmissions of the histamine-flushed pinna 
were recorded separately, with occlusion to 220- 
280 mm. Hg to obtain bloodless values. Oxygen 
saturations were deduced from the transmission 
data by means of a calibration curve previously 
established by means of Van Slyke analyses. 
Greatest deviation of oximetric value from Van 
Slyke value was +4%. Hemoglobin determina- 
tions were used to obtain oxygen contents.from 
saturation values. Arterio-venous oxygen dif- 
ference and oxygen consumption were determined 
after the subject had been sitting at rest for 30 
minutes and at 5-minute intervals 10 minutes 
after exertion was started. Repeated cardiac out- 
put determinations while each subject was in a 
given steady state showed mean deviations from 
their means which averaged 4.2% for 48 measure- 
ments on 4 subjects. Increase of oxygen consump- 
tion up to 20% above the resting value was 
sometimes accompanied by a decrease in arterio- 
venous oxygen difference. When oxygen consump- 
tion was increased more than 20% above the 
resting value the arterio-venous oxygen difference 
usually increased. Except in one experiment, the 
percentage increase in arterio-venous difference 
was Jess than that in cardiac output. 


Some responses of the ear to high frequency 
sound. DonaLp H. ELpREDGE, JR. (introduced 
by E. A. Pinson). Aero Med. Lab., Air Materiel 
Command, Wright-Patterson Air Force Base, Day- 
ton, Ohio. 

Davis et al. (OSRD Final Report on Temporary 
Deafness Following Exposure to Loud Tones and 
Noise, September 1943) showed that exposure to 
pure tones (speech frequency range) produced 
temporary deafness principally in the octave 
above the exposure tone. This observation is 
shown to hold for audible tones at frequencies 
above 6000 cps, provided the sound level is not 
high enough to overload the ear. Subjects exposed 
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to tones from a siren (6-40 Keps) a t 150-158 db 
ref. 0.0002 dynes/cm.? reported hearing unusual 
sounds not present in the sound field and subse- 
quently showed elevations of the threshold for 
pure tones at frequencies considerably below the 
exposure tone. Moderate background noise com- 
bined with varying amounts of frequency and 
intensity modulation made necessary experiments 
designed to separate the factors producing this 
elevation threshold. A possible mechanism for the 
production of the low frequency hearing loss was 
indicated when subjects were exposed to a very 
pure tone of 9200 cps and 140-146 db produced by 
an aluminum rod in longitudinal vibration. The 
subject heard one or more of the subharmonics of 
the tone well enough to match them to a pure 
tone presented to the opposite ear. The first 
subharmonic radiated from the subject’s ear and 
was heard by other observers. The measured level 
of the radiated subharmonic was 60-80 db below 
the exposure tone. 


Alterations in renal hemodynamics and excretion 
of electrolytes. J. R. E:kinton, A. P. Cros.ey, 
Jr.,* H. G. BARKER,* AND J. K. CLarx.* Harri- 
son Dept. of Research Surgery, School of Medicine 
Hospital, Univ. of Pennsylvania, Philadelphia. 
Following control periods renal dynamics were 

altered in normal human subjects by 3 procedures: 

1) infusion of concentrated salt-poor albumin, 

2) injection of Neosynephrine, and 3) tilting 60° 

from the horizontal position. The glomerular 

filtration rate (GFR) was obtained from clearances 
of mannitol, inulin, or endogenous creatinine. 

The renal plasma flow (RPF) was measured with 

paraminohippurate as effective flow by clearances 

in the Neosynephrine experiments and in the 
others as total flow by the direct Fick method with 

a catheter in the renal vein. Following concen- 

trated albumin when the RPF rose markedly but 

the GFR was unchanged, the excretion rates of 

Na and K increased while that of Cl was essentially 

unaltered. Following Neosynephrine when the 

RPF fell moderately without change in the GFR, 

the excretion rates of Na, K and Cl fell, and that 

of Na returned to the control level when the RPF 

did likewise. On tilting when both the RPF and 

the GFR fell, the excretion rate of N& decreased 

markedly, and failed to return to control levels 
when the RPF and the GFR were restored; excre- 
tion of K and Cl decreased in equivocal amounts. 

These data indicate that, under the conditions of 

these experiments and within the limitations of 


“the methods, sodium excretion appears to be 


determined by changes in tubular transfers rather 
than by changes in glomerular filtration, and is 
most closely correlated with changes in renal 
blood flow and filtration fraction. The dissociation 
seen during recovery periods in the tilt experi- 
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ments supports the fact that the correlation does 
not necessarily result from a simple causal re- 
lationship. 


Increased fragility of erythrocytes during experi- 
mental hypertension. M. M. Exuis, M. D. Exxis* 
anv G.C. Rau.* Dept. of Physiology and Pharma- 
cology, Univ. of Missouri Med. School, Columbia. 
Chronic hypertension was induced in adult dogs 

by encapsulating first the right kidney and some 

14 days later the left kidney with plastic as de- 

scribed by Rau (in press). A 5-cc. blood sample 

was drawn from the jugular vein of each dog every 

7-10 days throughout the 60-day period of the 

test, about 30 minutes after the i.p. injection of 

32.5 mg/kg. of sodium pentobarbital (Nembutal). 

The blood was diluted immediately 1:100 with 

0.71% NaCl solution buffered to pH 7.4 with 

disodium phosphate. The blood mixture was in- 

cubated in pyrex test tubes for 22 hours in an 
electrically operated water bath at 37°C. Haemoly- 
sis was read with a spectrophotometer. The blood 
pressure rose from normals around 120 mm. Hg to 
150-180 after encapsulation of right kidney; held 
or fell slightly until the left kidney was encapsu- 
lated; and then rose to 198 or better. The amount 
of haemolysis at the end of 22 hours incubation 
increased with a slight lag, as the blood pressure 
rose. When the blood pressure held or fell before 
the encapsulation of the second kidney the 22-hour 
haemolysis decreased but did not return to the 
normal level. Following encapsulation of both 
kidneys the 22-hour haemolysis again increased 
as the blood pressure rose, remaining well above 

normal to the end of the experiment some 30 

days after the last operation. These increases in 

22 hour haemolysis varied from 100 to 270% in 

terms of the normal values. Comparable results 

were obtained using other strengths of saline. 


Dose response data in man following orally ad- 
ministered or injected lipo-adrenal cortical ex- 
tract. Frep E_mapj1an (introduced by Hupson 
HoaGuLanpD). Worcester Foundation for Experi- 
mental Biology, Shrewsbury, Mass. 
Lipo-adrenal cortical extract (Upjohn) was 

given to human subjects in doses of 20 cc., 10 cc., 

5.0 cc., and 2.5 cc. intramuscularly and orally. 

Changes from premedication levels were noted in 

the rate of urine excretion, creatinine, 17-keto- 

steroids, uric acid, potassium and sodium excre- 
tion as well as changes of blood lymphocytes and 
eosinophils at intervals during a period of 5 hours 
after the administration of the extract. Consider- 
ing the overall adrenal cortical responses noted in 
these dosage ranges the effectiveness of the orally 
administered extract proved to be comparable to 
that of the injected extract. Of the adrenal cortical 
indices determined urine volume and eosinophil 
counts were more proportional to the dosage than 
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the sodium, potassium and 17-ketosteroid excre- 
tions. Uric acid excretion showed the least relative 
response to the quantitatively increasing dosage. 
The directions of the changes obtained in the 
adrenal response measures for orally administered 
extract were the same as those produced by intra- 
muscular injection of the extract with all of the 
indices except that of sodium. In all dosage ranges 
employed the intramuscularly administered ex- 
tract clearly showed a decrease in the sodium 
excretion especially in the period from the 2nd to 
the 5th hour after the injection, while the orally 
administered hormone indicated an increase in the 
sodium excretion in the same period. 


Action of valves of the beating mammalian heart 
with simultaneous records of ECG, vibrations 
and sounds (motion picture). H1ram E. Essex, 
H. L. Smrrn* anv E. J. Baupges. MayoClinic and 
Mayo Foundation, Rochester, Minn. 

The behavior of the pulmonic, aortic, mitral and 
tricuspid valves of isolated beating mammalian 
hearts will be shown. Attention will be given to the 
sphincteric action of the auriculo-ventricular ring 
which constricts in systole and dilates in diastole. 
It will likewise be shown that the mitral valves are 
inactive when fluid is drawn from the ventricular 
cavities and that auricular pressure is not neces- 
sary for opening the valves since they open freely 
when the auricular walls have been incised and 
retracted. The mitral and tricuspid valves will be 
excised and the effect on the cardiac sounds will 
be demonstrated. 


Spreading cortical depression. Cart F. Essic* 
AND WapE H. Marsna tt. Intramural Research 
Branch, National Inst. of Mental Health and Lab. 
of Physical Biology, Exper. Biology and Medicine 
Inst., National Inst. of Health, Bethesda, Md. 
A cat or monkey preparation of exposed cortex 

maintained under physiological conditions rarely 

produces spreading depressions. We have de- 
veloped 3 almost certain methods of producing the 
reaction: /) radical internal dehydration; 2) cool- 
ing the surface of the cortex approximately 10°C.; 
and 3) exposure to room air for several hours. A 
4th but uncertain method is some unknown trau- 
matic factor in surgical procedure. An occasional 
monkey preparation will yield the reaction within 
the 1st hour after exposure to room air. Failures of 
reactions are correlated with highly negative 
cortical base line voltages. The chilled cortex 

(monkey) shows 4 definite components: D1, D2, 

D3, and D4. Dl jumps the central sulcus, D2 

follows the cortex or pia membrane. D1 and D2 

velocities are approximately 0.03 mm/sec. D3 
velocity is about 0.0053 mm/sec., and D4 velocity 
is about 0.0035 mm/sec. The D1, D2, and D3 
reactions are obtained after prolonged exposure to 
room air but at 1.5-3 times the above velocities. 
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In both cooled and room air exposed preparation 
D4 is not always seen. The reactions develop 
gradually to the same pattern that can be obtained 
in 10 minutes by cooling the cortex. The initial 
stages of development of the phenomena can be 
seen within 15 minutes after exposure to room air. 


Plasma and erythrocytic ion concentrations in 
infant diarrhea. J. N. Erre,porr* anp R. R. 
OveRMAN. Divisions of Pediatrics and Physiology, 
Univ. of Tennessee College of Medicine, Memphis. 
Determinations of plasma Na, K, Cl, Ca, CO, 

content; protein; erythrocyte Na, K, Cl; blood pu 

NPN, and hematocrit were made on the following 

groups of infants: 81 normal; 26 with diarrhea 

before treatment; 40 with diarrhea receiving 
parenteral NaCl, sodium lactate, blood and/or 
plasma, and glucose; 95 with diarrhea receiving 
the above treatment plus KCl. (Solutions ad- 

ministered contained 5.6 to 16.0 mEq/l. of K). 

In normal infants average values were similar to 

those of normal adults except the erythrocyte Na 

was higher (19.4 compared to 15.3 mEq/].), hema- 
tocrit lower (35.6%), and plasma protein lower 

(6.3 compared to 7.6 gm.%). The following obser- 

vations were made on patients before treatment: 

a) Plasma: reduced K (4.6 -3.8 mEq/I.), Nar (141- 

133 mEq/1.), CO2 (54-37 vols. %), pu (7.40-7.36); 

normal Cl, b) Erythrocytes: reduced K (102-95 

mEq/1.), Cl (64-60 mEq/.); elevated Na (19.4-20.2 

mEq/1.), c) Blood: NPN elevated (30-44 mg.%). 

In treated infants receiving no K, plasma Na was 

higher (136 mEq/1.) but K lower (3.3 mEq/1.) than 

the untreated group; erythrocyte Na was defi- 
nitely elevated (23.2 mEq/l.) but K and Cl un- 
changed. CO, content and pH were normal but 

NPN remained high (39 mg.%). The average 

plasma K of all infants receiving K was not sig- 

nificantly higher than that of the preceding group; 
erythrocyte Na was less elevated (21.4 mEq/1.). 

Otherwise the 2 groups of treated infants were 

similar. A series of diarrheal patients are being 

investigated to whom larger doses of KCl are 
being administered. 


Studies on the physical properties of bone. F. 
Gaynor Evans ano Mitton Lesow (intro- 
duced by Ernest GARDNER). Dept. of Anatomy 
and Engineering Mechanics, Wayne Univ., De- 
troit, Mich. 

The tensile strength and modulus of elasticity 
were determined for 103 samples of human bone 
from 9 femora of 3 Negro females and 5 white 
males. All but 2 bones were from dissecting room 
cadavers. In contrast to most earlier studies of 
this nature, the samples were tested under direct 
tension. The tests were made in a Baldwin-South- 
wark Universal testing-machine calibrated to an 
accuracy of 2%. The deformations were measured 
by a Porter-Lipp extensometer over a one inch 
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gauge length. Samples were obtained from the 
compacta of the antero-lateral, antero-medial, 
postero-lateral and postero-medial quadrants of 
the proximal, middle and distal thirds of the shaft. 
An attempt was made to standardize the size of 
the samples. A fairly complete series of samples 
was obtained from the femur of a 26-year-old 
and a 45-year-old Negro female and a 64-year-old 
white male. In these 3 bones the samples from the 
lateral half of the shaft had a higher average 
tensile strength than those from the medial half. 
This difference was most consistent and con- 
spicuous in the proximal third of the shaft. Where 
the sample series was complete the average tensile 
strength of all quadrants of the middle third of 
the shaft was the greatest. No consistent relation- 
ship between tensile strength and age of the 
individual was noted. Similar studies on other 
bones will be reported. 


Pyruvate metabolism in rabbit bone marrow. 
Joun D. Evans (introduced by Dayton J. 
Epwarps). Dept. of Physiology, Cornell Univ. 
Med. College, New York City. 

Previous in vitro studies have shown that mar- 
row cells suspended in Ringer-bicarbonate at pu 
7.3 exhibit a respiratory quotient of 0.84 in the 
absence of glucose. If glucose is added to the 
medium the R.Q. of marrow is raised to 0.95. In 
the present study it is observed that when pyru- 
vate is added to marrow, active utilization occurs 
and the R.Q. is elevated to 1.11. At a concentration 
of 1 mg. of pyruvate/ml. of marrow suspension 
40% of the pyruvate disappears in 4 hours, but 
despite this rapid disappearance the rate of oxygen 
consumption is not increased. In 36 experiments 
the average rate of pyruvate utilization is 5.7 
ug./mg. of cell protein/hr. There is an average 
production rate of 3.1 ug. of lactic acid/mg/hr. 
and an average evolution of 3.2 ul. of respiratory 
CO./mg/hr. These figures represent a pyruvate: 
lactate: carbon dioxide ratio approximating 2:1:4. 
It is concluded from the aerobic experiments that 
marrow preferentially metabolizes added glucose 
and pyruvate, thereby producing high respiratory 
quotients which approximate the theoretical 
values for those substances. Anaerobically, pyru- 
vate is converted to lactate in approximately a 1:1 
ratio. The amount of pyruvate utilized in the 
absence of oxygen averages 4.2 yug./mg/hr. 


Fibrinolysokinase activity in tissues. JoHn H. 
Fercuson AND Jessica H. Lewis. Dept. of 
Physiology, Univ. of North Carolina, Chapel Hill. 
Tissue substances capable of activating pro- 

fibrinolysin to active fibrinolysin have been de- 

scribed by Astrup and Permin, Permin, and 

Tagnon. Various dog tissues were fractionated 

into 7 fractions, of different particle size, by 

differential centrifugation and each of these frac- 
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tions was tested for fibrinolysokinase activity on 
dog serum profibrinolysin. The 37 different tissues 
studied were divided into three groups: Group I, 
those tissues having one or more fractions which 
showed appreciable kinase activity; Group II, 
those tissues having one or more fractions which 
showed minimal kinase activity; and Group ITI, 
those tissues from which no fractions showed 
kinase activity. Kinase activity was usually con- 
centrated in Fractions IV (Claude’s large gran- 
ules) and VI (Claude’s microsomes). Fraction VII, 
the saline soluble portion, never showed kinase 
activity and, in fact, usually contained some 
antifibrinolysin. Tissues included in Group I 
were: lung, uterus (pregnant and non-pregnant), 
pancreas, gall bladder, lymph gland, vein and 
urine. Fractions IV and VI of lung were chosen 
for special study. Kinase activity could not be 
extracted with common organic solvents. The 
kinase was unstable, disappearing rapidly at 37°C. 
or higher, slowly at room temperature, and very 
slowly at 0°C. Freezing and storage at —20° 
resulted in a marked initial loss of activity, with 
little change thereafter. The activation of pro- 
fibrinolysin with the lung fractions was found to 
be slow in comparison to that produced by staphy- 
lokinase but apparently the same enzyme pre- 
cursor was activated in each case. Whole serum 
and plasma treated with these fractions showed 
little fibrinolytic activity in comparison with 
partially purified profibrinolysin. 


Comparison of the A-A gradient determined by 
different methods. Bensamin G. FrErRRiIs, JR. 
(introduced by Wiii1am H. Forsess). Dept. of 
Physiology, Harvard School of Public Health, 
Boston, Mass. 

Alveolar-arterial (A-A) gradients were deter- 
mined by the method described by Riley and 
Lilienthal (Am. J. Physiol. 147: 191, 1946) and 
compared with values obtained by Dill and Pen- 
rod’s method (J. Applied Physiol. 1: 409, 1948). 
The latter were obtained by subtracting the sum 
of the arterial pO2, pCO, pH.O, and pN: from the 
prevailing barometric pressure. In certain patients 
Bohr’s method of graphic integration was used to 
determine the diffusion coefficient for oxygen, and 
from this procedure the Bohr A-A gradient was 
obtained from the final ApO:. The similarity be- 
tween the Riley-Lilienthal and Dill-Penrod meth- 
ods was shown in normal persons, where the mean 
A-A gradient was 9 mm. Hg (Riley-Lilienthal), 
and 10 mm. Hg (Dill-Penrod). When these 2 
methods were compared in cases with emphysema, 
pulmonary vascular disease, and cirrhosis of the 
liver, this close similarity was not as pronounced. 
The Dill-Penrod method yielded a 5 mm. Hg 
higher value. In this group, the final ApO, in 
the Bohr integration resulted in an A-A gradient 
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intermediate between these 2 values. Further 
comparison of the Dill-Penrod and Riley-Lilien- 
thal methods in other patients showed a slightly 
better agreement. The Dill-Penrod values were 
still 3 mm. Hg higher on the average than the 
Riley-Lilienthal values. Possible reasons for these 
discrepancies were presented and it was pointed 
out that the Dill-Penrod method, although ap- 
parently less accurate, does give one much useful 
information with only a single analysis of arterial 
blood. 


Influence of- tonic contracture upon the composi- 
tion of mammalian skeletal muscle, especially 
upon its electrolyte content. Ernst FiscHer 

_ AND HELEN V. Skow.tunp.* Dept. of Physiology, 
Med. College of Virginia, Richmond. 

The electrolyte content of left and right identi- 
cal normal rabbit muscles shows little differences. 
The chloride content of different anatomical mus- 
cles varies more than 15%, while the values for 
potassium and sodium differ about 5% and 10% 
respectively. However, if one calculates the K and 
Na concentrations existing inside the muscle 
fibers, assuming that chloride is restricted to the 
tissue spaces, rather uniform K and Na values are 
found for different muscles. The early contracture 
of neurological origin developing in tenotomied 
gastrocnemii, which can be prevented by denerva- 
tion, decreases K content much more than can be 
explained by the relative increase in connective 
tissue caused by the higher rate of atrophy. Na 
enters the muscle fibers to a large extent and re- 
places the lost K. The muscle membranes become 
rather permeable for Cl, and finally about 20% 
of the total Cl is apparently located inside the 
fibers. Experiments with the radioisotope K* re- 
vealed that contracture increases considerably 
the permeability of the muscle membranes for K. 
Besides the changes in electrolytes, early con- 
tracture causes a decrease in total protein con- 
centration, a deterioration of the specific muscle 
proteins myogen and myosin, and a decrease in 
the aldolase and adenosinetriphosphatase activity 
quotient of the isolated myogen and myosin 
respectively. 


Internal water exchange in normal and hypo- 
tensive dogs. M. J. FoGELMAN AND P. O. ’B. 
MontTGomery (introduced by Cart A. Moyer). 
Dept. of Exper. Surgery, Southwestern Med. 
School of The Univ. of Texas, Dallas. 

A study was undertaken to determine the rates 
of exchange of water between the vascular and 
extra-vascular spaces using D.O as a tracer. 
The studies were designed so that the differential 
rates of water movement were determined in 


each dog both under normal conditions and fol- | 


lowing subjection to a constant hypotensive level 
induced by bleeding. D,O was determined by a 
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modification of the falling-drop method on purified 
samples of lyophilized whole blood. Plasma volume 
was determined with T-1824. A known amount 
of D.O in isotonic saline (approximately 0.5 
cc/kg/bw) was injected intravenously and 
heparinized arterial blood samples drawn at fre- 
quent and close intervals for periods ranging 
from 40-90 minutes. Time concentration curves 
were constructed and the equations for these 
curves derived according to the method of Flexner, 
et al. (Symposia on Quant. Biol. 13: 88, 1948). The 
calculations reveal that in the normal dog approxi- 
mately 72% of total blood water moves extra- 
vascularly/min. Following subjection to a con- 
stant hypotensive level of approximately 75 mm. 
Hg mean arterial pressure an average of 41% of 
total blood water passes across the vascular 
membrane/min. Further calculations reveal that 
in the normal dog approximately 23% of total 
body water moves across the vascular membrane 
in each direction/min., and that in the animal 
subjected to hypotension approximately 12% of 
the total body water moves across the vascular 
membrane/min. The reduction in exchange rates 
of D.O following hemorrhage are tentatively 
ascribed to the reduction in the functional dif- 
fusion area induced by the loss of blood. The sig- 
nificance of these results and their relationship 
to water and electrolyte movement in various 
conditions will be discussed. 


Application of a technique for sampling respiratory 
gases in non-cooperative subjects. C. A. Fors- 
SANDER (introduced by C. WuiteE). Dept. of 
Physiology, Univ. of Pennsylvania School of 
Medicine, Philadelphia. 

By applying an oral suction technique developed 
for the collection of samples of alveolar air it has 
been possible to obtain estimations of the CO: 
tension of the mixed venous blood entering the 
lungs, within 6-12 seconds of breathing mixtures 
of CO: and oxygen, and without interfering with 
the respiratory pattern. Reproducible levels of 
CO, equilibrium have been found at 6, 15, 21 and 
24 seconds. In a basal subject breathing 10/min., 
the CO, tension of the alveolar air after one normal 
breath of gas mixture was 46 mm. Hg, after 2 
breaths 48.8 mm. Hg, 3 breaths 49.5 mm. Hg, 4 
breaths 53 mm. Hg. The rise in CO, tension after 
12 seconds is interpreted as being due to recircu- 
lation. Before 12 seconds the rise is due either to 
delay in mixing of the inspired gas with the 
residual air, or may reflect the volume of the 
pulmonary blood flow. These results are demon- 
strated if the deadspace air is removed before 
introduction of gas mixtures and before sampling. 


‘Resonance’ of muscle to central stimulation. 
A. A. Foster (introduced by Hans LoweEn- 
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BACH). Dept. of Anatomy, Duke Univ., Durham, 
N.C. 


It has been previously demonstrated and we 
have confirmed the gross fact that frequencies 
below approximately 17 stimuli/sec. applied to the 
proper point in motor cortex of a dog, under 
sodium pentobarbital (Nembutal), produce ex- 
tension of the contralateral hind limb. Frequences 
from 17-21 s.p.s. produce flexion. Frequencies just 
below 34 s.p.s. produce extension and good flexion 
results from 34-37 stimuli/sec. Grossly these phe- 
nomena indicate resonance of flexors to 17 and 34 
stimuli/sec. The distal branch only of the nerve 
to that double muscle, the semitendinosus, was 
cut and a neurogram taken distal to that cut. 
The sensory responses to the twitching of the 
extensor portion followed one to one up to 17 
8.p.s. but became irregular thereafter. Just below 
34 the response was again regular but only to 
alternate stimuli. These responses again failed 
to pass 17 as the stimuli passed 34. The extensors 
apparently can follow up to 21 or one half 42 
stimuli/sec. These ‘drop out points’ rise and fall 
slightly with rise and fall of intensity of stimula- 
tion. This indicates a relaxation oscillator type 
of action. In general tetany, extension is the rule 
due to the greater strength of the extensors. It is 
therefore concluded that the normal pattern is 
extension but between 17 and 21 s.p.s. the ex- 
tensors are not responding to every stimulus while 
the flexors still are and so the latter prevail over 
their antagonists. The flexors enjoy a similar 
advantage in the band just above 34 stimuli/sec. 


Effect of lithium on the renal excretion of po- 
tassium. JAmes G. Foutks,* Giupert H. 
Mupce* anp ALFRED GILMAN. Dept. of Pharma- 
cology, Columbia Univ. College of Physicians 
and Surgeons, New York City. 

The renal excretion of electrolyte during the 
infusion of isotonic lithium chloride was studied 
in dogs under barbiturate anesthesia. Cations 
were determined by direct flame photometry. 
The volume distribution of lithium varied with 
the rate and duration of the lithium infusion, but 
uniformly exceeded the extra-cellular fluid volume. 
The calculated lithium space was 30 to 60% of the 
body weight. The proportion of filtered lithium 
excreted in the urine was relatively constant over 
a wide range of serum lithium concentrations 
(1-25 mEq/l); lithium clearances averaged 30% 
of the filtration rate (range: 18-48%). The excre- 
tion of lithium was not altered significantly by 
mercurial diuretics. The infusion of lithium con- 
sistently elevated rates of potassium (K) excre- 
tion. At serum lithium concentrations of 4-5 
mEq/I, K clearances of 50-80% of filtration rate 
were generally observed. K clearances in excess of 
filtration rate were promptly obtained when 
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lithium infusion was combined with a moderate 
osmotic (S,0;) diuresis. Lithium induced incre- 
ments in the rate of K excretion are interpreted as 
representing tubular K secretion, since they are 
markedly reduced by mercurials. Simultaneous 
infusion of lithium and K failed to reveal evidence 
of competitive excretion. 


Measurement of ventilatory dead space in sub- 
jects with uneven pulmonary ventilation. Warp 
S. Fow.er (introduced by J. H. Comrosg, Jr.). 
Dept. of Physiology and Pharmacology, Univ. 


of Pennsylvania, Graduate School of Medicine, 


Philadelphia. 

Measurement of ventilatory dead space requires 
identification of alveolar gas. The Ne concentra- 
tion—expired volume curve of gas expired after 
one inspiration of O2. by normal subjects and 
patients with pulmonary disease—shows three 
phases. N2 concentration successively 1) equals 
inspired concentration, 2) changes in an S-shaped 
fashion, 3) is rectilinear. Previous studies of 
normal subjects indicate that phase 3 is alveolar 
gas, following dead space wash-out (phases 1 and 
2). In certain patients, the intersection of phases 2 
and $ is less definite, since the slope of the last 
part of the S-curve changes little and approaches 
the slope of phase 3. When such patients inspired 
O, followed without interruption by air, the sign 
of slopes of phases 2 and 8 were dissimilar, clarify- 
ing the point of intersection. The expired volumes 
corresponding to the intersection point were simi- 
lar with inhalations of O2 alone, or O2 air. Such 
studies indicate that after maximal inspiration 
expired volume required for patients with pul- 
monary disease to wash out the dead space is not 
greater than normal, and that a valid alveolar 
concentration can be obtained for measurement 
of ventilatory dead space in patients if their 
expiratons show a third phase which is linear, 
even though sloping (i.e. expired alveolar gas 
composition varies). 


Mechanical impedance of surface of human body 
and its relation to elastic properties of skeletal 
muscle. Ernst K. FRANKE (introduced by H. M. 
SweEENEyY). Aero Med. Lab., Air Materiel Com- 
mand, Wright-Patterson Air Force Base, Dayton, 
Ohio. 

In order to investigate the mechanical behavior 
of the human body surface when brought in con- 
tact with various vibrating structures, measure- 
ments were made with a small, sinusoidally vi- 
brating piston applied to the body surface. From 
the vibratory forces exerted by the piston on the 
body, measured by means of a variable reluctance 
pressure gauge, the mechanical response of the 
body was calculated in terms of impedances, a 
procedure widely used in acoustics. It is shown 
that the results justify establishing a simple 
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harmonic vibrating system with lumped constants 
as a model of the mechanical behavior of the 
body surface. The constants of this model are 
calculated and their meaning is discussed. In 
order to investigate the nonlinear characteristics 
of muscle, some further measurements were made 
to determine the stiffness constant as a function 
of the pressure used to apply the piston. From the 
results obtained, the equation of motion of a 
hammer hitting the body surface was established. 
In this way it was possible to compare the results 
of the impedance measurements with measure- 
ments of contact time and rebound obtained by a 
ballistic method recently published by E. Simon- 
son et al. (J. Applied Physiol. 1: 512, 1949). 


Propagation of surface waves over the human 
body. Ernst K. Franke, Hans OESTREICHER 
AND Wor W. von WITTERN (introduced by 
H. M. Sweeney). Aero Med. Lab., Air Materiel 
Command, Wright-Patterson Air Force Base, Day- 
ton, Ohio. 

A well established wave pattern appears on a 
body surface, such as that overlying the rectus 
femoris, when the surface is ip firm contact with 
and driven by a small piston (diameter 1 in.) at 
frequencies near 100 cps. This pattern is easily 
observed and photographed by stroboscopic light. 
The wavelength was determined by measuring, 
through several wavelengths, the change of phase 
of the deflection as a function of distance from the 
center of the piston. For this purpose the vibra- 
tions were detected by a capacitative device 
which used the body as one electrode and a small 
disc at a suitable distance as the other. This 
arrangement did not disturb the wave propaga- 
tion. Changes of capacity due to the vibrations 
are converted into electrical signals by operating 
the condenser in a high frequency resonant circuit. 
The propagation velocity was found to be constant 
at about 160 cm/sec. in the frequency range 15-150 
cps. When the amplitude of the exciting piston is 
held constant, /) at any frequency the wave ampli- 
tude varies inversely with the square of the dis- 
tance, and 2) at any distance the wave amplitude 
varies inversely with frequency. Theoretical con- 
siderations concerning the wave propagation in 
viscous-elastic media give a general picture of the 
mechanism of the waves and their relation to the 
elastic properties of the medium. Such considera- 
tions show also that the waves are essentially 
shear waves in this frequency range. 


Descriptive analysis of vasomotor responses in 
footpad of the dog. F. E. Franxe, W. C. Ran- 
DALL, J. W. Cox,* W. F. ALEXANDER* AND A. B. 
HertzMan. Depts. of Physiology and Anatomy, 
St. Louis Univ. School of Medicine, St. Louis, 
Mo. 

Reflex vasoconstrictor responses in the footpad 
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of the dog as recorded by the photoelectric ple- 
thysmograph were compared with those responses 
induced by direct faradic stimulation of the sym- 
pathetic chain. In many constrictor responses, a 
decrease in amplitude of the volume pulse pre- 
ceded the reduction in volume of the part by 0.5 
to 5.0 seconds. In some responses, the decrease in 
volume pulse and blood volume occurred almost 
simultaneously. The frequently observed striking 
differences in onset of these two phases of the 
vasoconstrictor responses strongly suggest the 
operation of separate arteriomotor and venomotor 
mechanisms. After cessation of a strong stimulat- 
ing current, the vascular constriction persisted 
for as long as 20-30 seconds before relaxation of 
the vessels first became apparent. Recovery was 
marked first by an increasing amplitude of the 
volume pulse followed by a progressive rise in 
volume of the part. In all cases the recovery was 
slow, and in many instances following constriction 
to complete obliteration of the pulse, the total 
recovery period extended over 3-5 minutes. The 
latent period from the time of stimulation to the 
appearance of the first phase of the constriction 
was approximately 0.5 to 1.0 second longer in the 
reflex responses as compared with the response to 
direct stimulation of the chain, and iri both 
instances was several times as long as in the 
somatic reflex arc. 


Effect of physical factors on radiosodium clear- 
ance in dogs. FREDERICK R. FRANKE,* JOSEPH 
B. Boatman,*- Ropert 8. GrorGE* AND 
CaMPBELL Moses. Addison H. Gibson Lab., 
Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Penna. 

The clearance of radiosodium from injected 
sites under varying conditions has been studied in 
a series of 31 experiments on dogs under pento- 
barbital sodium anesthesia. Injections of 0.25 to 
1.0 ce. of saline carrying approximately 5.0 micro- 
curies of Na** were made subcutaneously and 
intramuscularly. The decline of activity over the 
injected area was measured with a shielded thin 
window Geiger-Muller tube coupled to an auto- 
sealer. Decline of activity was expressed as slope 
constant (clearance constant) based on change in 
activity per unit time. Control observations have 
been made and clearance constants under various 
conditions have been determined. The mean intra- 
muscular clearance constant in a series of 27 de- 
terminations was 0.0473, the mean subcutaneous 
clearance constant of 5 experiments, 0.0071. Varia- 
tions in muscle clearance have been produced by 
local application to the injected site of ice-salt 
mixtures and radiant heat. Alteration of the clear- 
ance constant to almost zero was seen with 
external interruption of venous return by applica- 
tions of an abdominal pressure cuff. The addition 
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of hyaluronidase to subcutaneous injections pro- 
duced an increased clearance constant of almost 
sixfold over the subcutaneous control. Preliminary 
studies support the view that clearance of radio- 
sodium from intramuscular sites may be made 
a quantitative test for detection of early con- 
gestive failure. 


Direct measurement of I'*! thyroid gland uptake 
and turnover in relation to thyroid function in 
normal and pathologic states. A. Srone FREED- 
BERG, Davin L. CHaAmovitz AND ALvin L. 
URELEs (introduced by H. L. BLumaart). Medi- 
cal Research Labs., Beth Israel Hospital and 
Dept. of Medicine, Harvard Med. School, Boston, 
Mass. ‘ 

The successful development of a quantitative 
method (FREEDBERG, URELES AND VANDILLA, 
Federation Proc. 8: 50, 1949) for the measurement 
of thyroid I'*! radiation has permitted more exact 
study of thyroid gland function in respect to I!*! 
metabolism in man. Utilizing this 4 Geiger-Mueller 
tube method, uptake and turnover of I'!*! in the 
thyroid gland following oral doses of 150 uc., 
carrier-free, have been studied in 171 patients. 
Evaluation of thyroid function was made by 
clinical criteria, basal metabolic rate, serum cho- 
lesterol and, in some instances, serum protein- 
bound iodine. In 32 normal euthyroid subjects 
(Group A) the 24-hour uptake averaged 29% (S.D. 
4.8); in 27 euthyroid patients with nodular goiters 
(Group B), 36% (S.D. 11.0). In 17 patients 
(Group C), euthyroid for 5 to 39 (av. 19) months 
after I!*! therapy for hyperthyroidism, the 24- 
hour uptake averaged 38% (S.D. 11.3). The dif- 
ferences between the means of Groups A and B, 
and A and C are statistically significant. In 48 
thyrotoxic patients (Group D) the 24-hour uptake 
averaged 69% (S.D. 13.1). In 7 patients with 
mild hypothyroidism the 24-hour uptake averaged 
18% (range 13-23); in 10 patients with marked 
hypothyroidism, 8% (range 4-13). The biologic 
half-life (turnover) in Group A was 7.5 (S.D. 0.9) 
days, Group B, 7.5 (S.D. 0.5), Group C, 4.7 (S.D. 
0.8) and Group D, 5.7 (S.D. 1.1). In 18 patients, 
persistently hyperthyroid after I'* therapy 
(Group E), the turnover was 4.3 (S.D. 1.1) days. 
The differences between the means of all groups, 
except A and B, and C and E, are statistically 
significant. The influence of various drugs and 
pathologic states are described. 


Comparative study of ascorbic acid levels in 
gastric secretion, blood, urine and_ saliva. 
JoserpH T. FREEMAN* AND RosBertTA HAFKEs- 
BRING. Depts. of Medicine and Physiology, 
Woman’s Med. College of Pennsylvania, Phila- 
delphia, Penna. 

Ascorbic acid determinations of fractional gas- 
tric specimens, whole blood, saliva and urine 
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(24-hour) were made on 100 apparently normal 
individuals. The purpose was to establish a stand- 
ard for comparative studies of intrinsic gastro- 
intestinal diseases. All determinations were on 
individuals fasted 15 hours and with a low vitamin 
C intake for the preceding 24 hours. Roe and 
Kuether’s method was used (J. Biol. Chem. 
147: 399, 1943). The average gastric vitamin C 
was 1.04 mg.%; range 0.04-3.9 mg.%. The average 
whole blood C was 1.00 mg.%; range 0.26-2.1 
mg.%, salivary content was 0.10 mg.%, range 
0-0.36 mg.%., and the urine was 1.62 mg.% with a 
range of 0-9 mg.%. The average 24-hour urine 
excretion was 15.00 mg. with a range of 0-80 mg. 
Allowing a deviation of 0.05 mg., there was a 
correlation between blood and gastric vitamin C 
in only 4 cases; in 59 cases the blood ascorbic 
level was higher, while in 33 the gastric ascorbic 
level, was higher. No apparent relationship was 
noted between the blood gastric ascorbic content 
and free or total acidity. The same conclusion 
holds for these 2 measurements when correlated 
with the salivary vitamin C content and the 24- 
hour urinary output of vitamin C. The evaluation 
of all possible correlations of these figures in 
normal individuals suggests that ascorbic acid in 
gastric juice may be a function of gastric cells. 
Application of these results is already being made 
in various types of abnormal conditions. 


Functional regeneration after nerve root trans- 
plantation in the guinea baboon. L. W. FREE- 
MAN, J. C. FINNERAN* AND L. R. RapiGcan.* 
Labs. of Surgical Research, Indiana Univ. School 
of Medicine, Indianapolis, and Labs. of Physi- 
ology and Surgery, Yale Univ. School of Medicine, 
New Haven, Conn. 

The vigorous capacity for regeneration demon- 
strated by spinal nerve roots has led to a pre- 
liminary investigation of the possibilities of nerve 
root transplantation. The male Guinea baboon 
characteristically maintains a relatively constant 
penile erection. After sacral nerve root denerva- 
tion intradurally this power is lost. Bilateral lum- 
bar sympathectomy in two preparations has failed 
to alter penile erection. In five preparations anasto- 
mosis of the coccygeal (1), third lumbar (1) or 
fourth lumbar (3) nerve roots to the sacral innerva- 
tion has been followed in a period of approxi- 
mately 8 months by a return of erectile ability. 
Stimulation experiments in one animal definitely 
established the neural continuity of the anasto- 
mosed nerve roots. Anatomic specimens of all 
have shown neural continuity. 


Chemical changes occurring during symphyseal 
relaxation.Epwarp H. Frrepen* anp F. L. 
Hisaw. Biological Labs., Harvard Univ., Cam- 
bridge, Mass. 

Relaxation of the pelvic symphysis of the 
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guinea pig is accompanied by a considerable 
change in the weight of the symphysis. This 
weight increase, which in extreme cases may be 
4- or 5-fold, appears to be due largely to infiltra- 
tion of plasma, together with some extravasation 
of whole blood. The available histological evidence 
suggests alteration in the state of the ground 
substance as well as changes in the collagenous 
matrix of the tissue. In a search for clues to the 
mechanism of the action of relaxin, comparative 
chemical and enzymatic analyses have been made 
of control and relaxed (pregnant rabbit serum or 
purified relaxin) guinea pig symphyses. Assays 
for phosphatase and glucuronidase reveal no differ- 
ences significant enough to implicate these en- 
zymes in the relaxation process. Tissue analyses 
of the distribution of N, hydrolyzable reducing 
groups, and hydrolyzable hexoseamine indicate 
little, if any, recognizable effect upon a polysac- 
charide or mucoprotein substrate. The most sig- 
nificant finding has been that the ratio of collagen 
N to total insoluble N decreases during relaxation. 
Collagen, as determined by alkali extraction or 
tryptic digestion, constitutes from 60-80% of the 
total residue protein of the unrelaxed symphysis. 
In the relaxed animal, the range is 40-70%; in 
comparable experiments the range of overlap is 
small, and the decrease in collagen may be cor- 
related with the extent of relaxation. 


Purification and properties of relaxin. Eywarp H. 
FriEDEN* AND F, L. Hisaw. Biological Labs., 
Harvard Univ., Cambridge, Mass. 

The problem of the preparation and purification 
of relaxin has been re-examined. Aqueous saline 
or acid extracts of pregnant sow ovaries contain 
relaxin in combined form, as evidenced by the 
fact that the physical and physiological properties 
of the active fraction vary with the extent of 
purification. The combination appears to be a 
relatively labile one, and may readily be split by 
the addition of alcohol. Subsequent purification is 
effected by a combination of isoelectric and 
ethanol precipitations. The most active fractions 
will induce good symphyseal relaxation in the 
guinea pig at a level of about 10 micrograms, cor- 
responding to a purification of 500- 1000-fold 
compared with the original fresh tissue. There is 
evidence that this preparation represents the 
hormone in nearly pure form. Purified relaxin is a 
relatively low molecular weight protein, as indi- 
cated by dialysis studies and positive reactions to 
common protein reagents, and is quite stable. It 
contains 12.7% N and 10.5% reducing sugar upon 
hydrolysis; about half the latter is hexoseamine. 


Histochemical differentiation of substrate specific 
alkaline phosphatases in tissue of the rat. 
Jonas 8. FRIEDENWALD AND GeERTRUDE D. 
Marnewyn-Daviss.* Wilmer Ophthalmological 





OC OO ——— ee a a ee 7 


_ 


a Se ae ae aS 


March 19650 


Inst., Johns Hopkins Univ. and Hospital, Balti- 

more, Md. 

In order to study the tissue localization of 
various substrate specific alkaline phosphatases, 
we have applied an adaptation of Gomori’s tech- 
nique (Proc. Soc. Exper. Biol. & Med. 42: 21, 1939) 
to fresh frozen tissue sections. In such sections 
many enzymes tend to diffuse. Good localization 
was obtained when working with a substrate 
solution half saturated for sodium acetate, and 
fully saturated for calcium phosphate. After incu- 
bation the acetate was washed out with a water- 
alcohol-calcium chloride mixture, and the enzy- 
matically deposited calcium phosphate converted 
to cobalt sulfide. These studies were undertaken 
with the following substrates: glycerophosphate, 
glucose-l1-phosphate, fructose-6-phosphate, hex- 
ose-diphosphate, calcium-$-naphthylphosphate, 
and muscle adenosine-triphosphate. All substrates 
were employed at the same molarity. Evidence for 
the substrate specificity of a number of alkaline 
phosphatases will be presented on the basis of the 
effects of different inhibitors and activators, and 
of variations in diffusibility and organ distribu- 
tion. 


Transfer of proteins tagged with radioactive iodine 
from plasma into lymph. Hersert D. FRIEpD- 
LANDER, PARKER ELrop, Howarp J. Curtis 


AND GreorcE R. MENEELY (introduced by WAt- 

TER E. Garrey). Radioisotope Unit of Thayer 

Veterans Administration Hospital and Depts. 

of Physiology and Medicine of Vanderbilt Univ. 

School of Medicine, Nashville, Tenn. 

Small quantities of dog plasma were tagged with 
I-131. When introduced i.v. into dogs this protein 
disappears relatively slowly during the first few 
hours of highest concentration. The rate of fall in 
concentration varies from dog to dog. From 15- 
40% may disappear from the circulation within 
2-3 hours. The tagged protein soon appears in the 
lymph. Within 15-20 minutes, sizeable amounts of 
radioactive protein can be collected from the 
thoracic duct lymph. In the paw the slow flow of 
lymph makes the time for collecting measurable 
quantities longer than is the case with the thoracic 
duct lymph; however, within 30 minutes a con- 
siderable amount can be measured in lymph 
collected from the hind leg. The concentration of 
the labelled material in the lymph increases with 
time so that in this fluid the concentration ap- 
proaches 25-50% that of the plasma in about 2-3 
hours. The amount of labelled protein/mg. of 
protein nitrogen in the paw lymph differs from 
that found in the lymph collected from the tho- 
racic duct. This difference is not striking in all 
animals examined, but where it occurs the tagged 
protein/mg. of protein nitrogen is greater in the 
lymph collected from the thoracic duct. These 
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results suggest that the protein in this experi- 
ment is transferred across the capillary membrane 
more rapidly than previously thought for plasma 
proteins in the capillaries of the gut and liver as 
well as in the extremities. 


Absence of anti-ulcer factor from urine of patients 
with duodenal ulcer. M. H. F. FriepMan. Dept. 
of Physiology, Jefferson Med. College, Phila- 
delphia, Pa. 

A diet was formulated which consisted es- 
sentially of an enzymatic digest of purified protein 
fortified with tryptophane. Supplements of puri- 
fied dextrose, lipids, vitamins and salts were added 
as needed. 1) This diet proved ulcerogenic for 
mice. The animals lost weight progressively, de- 
veloped diarrhea with bloody stool, and assumed 
a posture suggestive of peritoneal irritation. The 
maximum survival time on this diet was 12 days. 
At autopsy, the gastric mucosa was always found 
to have ulcerative lesions. These ranged in severity 
from mucosal erosions to apparently penetrating 
ulcers. Mucosal bleeding and the presence of free 
blood were often noted in the small intestine, 
usually in the duodenum and terminal ileum. 
2) Addition to this diet of crude extracts of urine 
from healthy men protected female mice, but not 
male mice, from developing gastrointestinal ulcer- 
ations and prolonged their survival time. The 
maximum survival time for female mice was 23 
days and for male mice 12 days. 3) Crude extracts 
of urine from men with duodenal ulcer did not 
exert any protective action against ulcer develop- 
ment in either male or female mice, and failed to 
prolong life (maximum survival time, 12 days). 
4) Protection against ulcer development and pro- 
longation of survival time (up to 46 days) were 
noted when crude extracts of hog duodenal mucosa 
were added to the diet. Crude extracts of dog 
duodenal mucosa, purified extracts of hog in- 
testinal mucosa (‘enterogastrone’) and crude ex- 
tracts of pork muscle were without anti-ulcer 
effects. Crystalline vitamin Bi: was also without 
effect. 5) Studies on the nature of the anti-ulcer 
factor and the effects of various fractions of nor- 
mal male urine on normal and castrate female 
mice are continuing. 


Effect of ultrasound on nervous tissues. W. J. Fry 
AND V. J. Wuurr. Univ. of Illinois, Urbana. 
Ultrasound was applied to peripheral nerve, 

crayfish ventral nerve cord and spinal cord of the 

frog. Ultrasound was without effect on excit- 
ability, wave form of the spike potential or propa- 
gation velocity of peripheral nerve, even after 
prolonged exposures. The excised crayfish ventral 

nerve cord exposed to ultrasound exhibited a 

reduction of spontaneous activity after several 

seconds exposure and recovered its original activ- 
ity about one minute after the ultrasound was 
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turned off. Frogs positioned so that ultrasound 
was incident on the dorsal surface over the lumbar 
enlargement evidenced paralysis of the hind legs 
after 4.3 seconds exposure (at room temperature) 
and produced paralysis after 7.3 seconds exposure 
(at 1°-2°C.). Histological examination of the sciatic 
nerves showed extensive degeneration of nerves 
and examination of the spinal cord showed marked 
pathology of the lower motor neurones. Tempera- 
ture measurements indicated that peripheral nerve 
and crayfish ventral nerve cord exhibited a maxi- 
mal rise of 1°-2°C. The spinal cord of intact frogs 
exhibited temperature rises as great as 40°C. 
By using frogs cooled to 1°C. and reducing the 
ultrasound exposure to two 4.3-second pulses 
interrupted by 4-minute cooling off period, it 
was demonstrated that temperature rises did not 
exceed 15°C. and that paralysis of the hind legs 
occurred during the second 4.3-second exposure. 
Similar experiments on frogs (room temperature) 
indicated paralysis upon exposure to ultrasound 
pulses of 0.080 second, delivered at a rate of 
2.0/sec. and no paralysis upon exposure to sound 
pulses of 0.010 second delivered at a rate of 20/sec., 
yet the latter procedure produced a higher cord 
temperature than the former. 


Characteristic response of isolated frog skin po- 
tential to neurohypophyseal principles and its 
relation to transport of sodium and water. 
FREDERICK A. FUHRMAN AND Hans H. Ussina.* 
Lab. of Zoophysiology, Univ. of Copenhagen, 
Denmark, and Dept. of Physiology, Stanford Univ. 
School of Medicine, Stanford, Calif. 

Previous experiments of one of us have indi- 
cated a close correlation between the potential 
difference and the sodium transport across the 
isolated frog skin. The present experiments which 
deal with the effect of neurohypophyseal principles 
on Na transport, water transport and P.D. across 
the isolated skin of Rana esculenta, bear out very 
clearly the above mentioned relationship. The 
apparatus used has been described previously 
(Ussina: Acta Physiol. Scandinav. 17: 1, 1949). 
Na influx and outflux were determined with Na*, 
and the water uptake was calculated from the 
radioactivity measurements. Commercially pre- 
pared fractions of vasopressor and oxytocic prin- 
ciples, as well as whole powdered posterior lobe of 
the blue whale, markedly increased the P.D. This 
increase in P.D. varied inversely with initial P.D., 
but within wide limits was nearly independent of 
hormone dose. Both with and without hormone 
the influx and outflux of Na showed a nearly 
linear increase with increasing P.D. The influx 
was always higher than the outflux and the net 
Na influx increased with increasing P.D. After 
addition of the hormones, however, a higher P.D. 
was obtained for a given Na influx. Thus, after 
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hormone addition, more work has to be done to 
transport Na actively against the electrical force. 
Increase in net uptake of water from the outside 
solution occurred after addition of the hormones. 


Blood flow in transillumined membranes after 
stasis and under pathological and traumatic 
conditions (motion picture). GEorGcE P. FuLTon 
AND Rosert P. Akers (introduced by LELAND 
C. Wyman). Dept. of Biology, Boston Univ., 
Boston, Mass. 

Motion picture records were edited to demon- 
strate the characteristics of the circulation in the 
transilluminated retrolingual membrane of the 
frog and the cheek pouch of the hamster under 
pathological and traumatic conditions, and after 
stasis. In hamsters with advanced tumors of 
carcinogenic origin, the blood appears thin with 
relatively few erythrocytes, but vast numbers of 
leucocytes apparent even on the walls of the 
arterioles. Numerous white cells are also seen in 
hamsters with a staphylococcus infection. In 
both cases erythrocytes are seen at times in groups 
separated by plasma and white cells, resembling 
sludged blood. However, individual components 
of the group can be separated readily by ma- 
nipulation of the vessel wall with a microprobe. 
Pictures taken with reflected light at low power 
(X 54, X 90) suggest sludged blood, but those 
taken with transmitted light at higher power 
(X 200), accompanied by microprobing, indicate 
that the erythrocytes are not agglutinated. The 
circulation is shown in animals under severe 
traumatic conditions. Erythrocytes are unag- 
glutinated in prolonged stasis as shown by micro- 
probing of vessels packed for several days with 
noncirculating red cells and by the escape of the 
erythrocytes as individual corpuscles from vessels 
severed with a microknife. Platelet accumulation 
is shown following release from venous occlusion 
in the cheek pouch. Groups of platelets break off 
continuously from the accumulating mass and 
circulate. Additional platelets adhere at the same 
point. In larger vessels, blood flow forms complex 
channels through the adherent mass of platelets. 


Food deprivation and sexual reflexes. W. Hors.rey 
Gantt. Pavlovian Lab., Phipps Clinic, Johns 
Hopkins Univ., Baltimore, Md. 

Sexual conditional reflexes (crs) were formed in 

3 male dogs (Poco, age 7; Chester, 4; Choptank, 

4). These Chesapeake Bay dogs formed sexual 

crs quickly (to stimulation of the external geni- 

talia) and retained them for at least 7 months 
without reinforcement. All male dogs do not form 
overt sexual reflexes under laboratory conditions. 

In some dogs where there is no motor sexual cr 

(erection), a cardiac component gives evidence 

of sexual cr formation (RoBINSON AND GANTT: 

Bull. Johns Hopkins Hospital 80: 231, 1947). The 
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following experiments were performed in the 
above dogs selected for their active sexual crs: 
sexual crs first appeared after 3 or 4 reinforce- 
ments—to the room and to the person. Erection in 
all 3 and ejaculation and orgasm in Choptank and 
Chester appeared within about 10 seconds after 
seeing the experimenter or after entering the 
conditioning room. After stabilization of sexual 
crs, all food was withheld for 4 days in April and 
6 days in June 1949. Loss of 5-10% weight oc- 
curred, but was regained or exceeded within a 
week after feeding was restored. Results of 4-6 
days’ starvation were: diminished spontaneous 
running activity, diminished spontaneous sexual 
interest, complete or partial loss of conditioned 
ejaculation, shortened duration of sexual crs with 
increase of latent period. Effect on sexual un- 
conditioned reflexes was less marked: slight in- 
crease of latent period ejaculation, marked de- 
crease of amount ejaculated, shortened duration 
of erection. 


Evidence in circulatory shock of an isometric 
phase of ventricular contraction following ejec- 
tion. Orro H. Gaver (introduced by A. P. 
Gaaae). Aero Med. Lab., Air Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio. 
Simultaneous pressure recordings in the outflow 

region of the left ventricle and the aortic root 


were taken with 2 miniature manometers mounted 
on the tips of intracardiac catheters in an anesthe- 
tized dog. In the normal animal the summits of 
the ventricular and aortic pressure curves are 
congruent and considerable displacement of the 
ventricular catheter does not affect the pressure 
contours. If the catheter is kept in this region of 
the heart and circulatory shock is induced by 
exsanguination, unusual pressure records may be 
anticipated when the mean arterial pressure falls 
below 50 mm. Hg. While the ventricular curve 
follows an almost sine wave pattern with maximum 
pressures of 120-200 mm. Hg, the aortic pressure 
drops abruptly after reaching a peak of 50-60 mm. 
Hg. This picture is more pronounced in certain 
stages of adrenalin effect under shock. It can be 
readily explained by the assumption that the 
ventricle continues to contract isometrically with 
considerable force after having expelled its patho- 
logically small blood content. This condition may 
help to account for the high incidence of subendo- 
cardial hemorrhages , observed in humans and 
experimental animals suffering from prolonged 
circulatory shock. (GaAvER AND Henry, to be 
published). 


Explosive decompression of monkeys to extreme 
altitudes (motion picture). SamuEL GELFAN. 
Lab. of Physiology, Yale Univ. School of Medi- 
cine, New Haven, Conn. 

This motion picture shows some of the experi- 
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mental procedures involved in explosive decom- 
pression of monkeys to simulated altitudes of as 
high as 75,000 feet. After decompression in 0.2 
seconds the animals are recompressed to sea level 
in 100% oxygen at free fall rate. The marked 
swelling, due to expansion of gases following 
decompression, is readily seen through the walls 
of the plexiglass chamber. Some of the methods of 
recording EEG, ECG, respiration and blood pres- 
sure continuously throughout the experiment are 
also shown. The cessation of respiration and 
cardiovascular effects following decompression are 
indicated: disruption of normal ECG complex, 
severe bradycardia, reduction of systolic and 
diastolic blood pressures. The electrocardiogram 
and blood pressure begin td recover simultane- 
ously with the spontaneous resumption of respira- 
tion during the recompression in oxygen. By the 
time sea level is reached these responses are back 
to normal or near normal. 


Factors in the lability of thromboplastin solutions. 
CurrrorD F, GERBER* AND ERNEst W. BLANcu- 
ARD. Research Labs., Schieffelin and Co., New 
York City. 

The deterioration of thromboplastin solutions 
has been variously attributed to contamination, 
oxidation, and denaturation. The relation of these 
factors to thromboplastin solutions was re-exam- 
ined. Thromboplastic extracts were made from 
fresh brain, lung, or combinations of these tissues 
from several species. Despite high bacterial counts 
refrigerated samples retained potency for several 
months. Thromboplastic activity and contamina- 
tion are not incompatible. Exposure to protein 
denaturants, bile salts and 20% urea produced 
only slight diminution of activity. Anti-denatur- 
ants, such as caprylate and mandelate, afforded no 
protection against loss of potency. Solutions sealed 
under oxygen lost activity rapidly but not sig- 
nificantly faster than identical solutions under 
nitrogen or argon. Aeration for one hour produced 
no change in potency nor did the addition of 
oxidizing agents, including Superoxol. Stability 
is related to pu. Rate of destruction was slowest 
near pH 6.8 with more rapid destruction in the 
alkaline range and below pu 6.0. Several anti- 
bacterial agents and anti-oxidants were tested for 
their stabilizing action. Of these, phenol was most 
effective. Thromboplastic extracts containing one 
% phenol were decolorized with charcoal and more 
stable solutions were obtained. The negative 
results obtained for the factors of contamination, 
denaturation, and oxidation and the stability of 
decolorized solutions containing phenol at a con- 
trolled pH implicate a naturally occurring anti- 
thromboplastin as the major factor in lability of 
thromboplastin solutions. 
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Synergism of thromboplastin extracts from brain 
and lung. CLIFrorRD F. GERBER* AND ERNEsT W. 
BLANCHARD. Research Labs., Schieffelin and Co., 
New York City. 

When saline extracts of brain and lung are 
combined the resulting mixture exhibits greater 
thromboplastic potency than either of the original 
extracts. The same synergism is obtained if a 
saline extract is prepared from a mixture of the 
two tissues. Identical potencies are obtained in 
all proportions of the tissues, from 70% brain 
plus 30% lung to 30% brain plus 70% lung. The 
synergism was given by brain and lung mixture 
from the several species used and by dried tissues 
as well as fresh. There are time and temperature 
factors for the full development of the synergism 
indicating that a definite interaction occurs. Ex- 
tracts of the two tissues were made separately. 
Each extract was then subjected to ether extrac- 
tion. The ethereal solutions were added to the het- 
erologus tissue extract. The lung saline extract plus 
brain ethereal solution showed almost complete 
restoration of activity. The brain saline extract 
was unaffected by the addition of lung ethereal 
solution. This experiment indicated that neither 
tissue is a complete thromboplastin and that 
excess lipoid is supplied by the brain extract to 
the lung extract. 


Further observations on metabolic fate of chlor- 
amphenicol (Chloromycetin). ANTHONY J. 
Guazko, Westey A. DiiL* anp Loretta M. 
Wo tr.* Research Laboratories, Parke, Davis and 
Company, Detroit, Michigan. 

Earlier reports from this laboratory have shown 
that chloramphenicol is converted in the body 
to a microbiologically inactive monoglucuronide 
derivative which is excreted in the urine and bile 
along with small amounts of unchanged chloram- 
phenicol. Further studies have been made on the 
metabolic fate of this glucuronide in the rat, using 
material isolated from human urine. Studies with 
isolated intestinal loops in the rats indicate that 
the glucuronide as such is poorly absorbed from 
the intestinal tract. Parenteral administration 
results in the appearance of chloramphenicol as 
well as inactive nitro compounds in the urine, 
probably due to enzymatic hydrolysis of the con- 
jugate in the tissues prior to absorption. Similar 
activation has already been demonstrated in vitro 
with 8-glucuronidase. Antibiotic activity is also 
found in the caecum and large intestine of the rat 
after administration of the glucuronide deriva- 
tive, due to the hydrolytic action of bacterial 
enzymes. A portion of the liberated chlorampheni- 
col is then reabsorbed. This process may con- 
tribute to the maintenance of effective antibiotic 
levels in the blood and tissues, providing a cyclic 
mechanism for return of a portion of the metab- 
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olized drug to the body in an active form. In 
addition to the activation process, large quantities 
of aromatic amines are produced by bacterial 
reduction of the nitro group in the intestinal tract 
of lower animals. 


The effect of clothing on the physiological ad- 
justments of human beings to sudden change in 
environment. N. GuicKMAN, T. Inovye,* R. W. 
Keeton. §S. E. Tetser* anp M. K. FAHNESTOCK.* 
Dept. of Medicine, Univ. of Ill. College of Medi- 
cine, Chicago, and Dept. of Mechanical Engineer- 
ing, Univ. of Ill., Urbana. 

Physiological adjustments to sudden changes 
in ambient environment of 7 subjects wearing 
standard summer weight clothing (SC1l) were 
compared with those of 10 subjects wearing a 90% 
cotton full length union suit (US). Exposure for 
one hour in the comfortable room (CR1) at 24.4°C. 
with water VP of 9.2 and 24.4 kilodynes/cm? was 
followed by one or two hours in the hot room (HR) 
at 37°C. with water VP of 41.1 kilodynes/cm?, then 
re-entry into the comfortable room (CR2) for one 
hour. All data were analyzed statistically. The 
SC1 with its several layers of material compared 
with the single layered US effected only slight 
differences in the physiological adjustments of 
the subjects; these occurred primarily during the 
first 10 minutes of exposure to the changes in 
environment. The buffering effect of clothing was 
evident on entering the HR and on re-entering 
CR2; upon entering the HR the MT, and pulse 
rate increased less for the SC1 group than for the 
US group and decreased less upon re-entering 
CR2. Subsequent changes in these and other fac- 
tors were similar for both groups, except that dur- 
ing the second hour in the HR the MT, and Ty, 
increased more for the SC1 group. Greater differ- 
ences of ambient temperature undoubtedly would 
have shown the effect of clothing more clearly. 
Evaporative weight loss, thermal sensations, 
clothing temperatures (MT..), gradients between 
MT, and MT, and the rapidity and magnitude 
of certain adjustments are discussed. 


Osmotic behavior of isolated nuclei. LestER GoLp- 
STEIN AND CLIFFoRD V. Harpine (introduced 
by L. V. Hertprunn). Dept. of Zoology, Univ. 
of Pennsylvania, Philadelphia. 

Nuclei from the odcytes of the frog, Rana 
pipiens, were isolated by hand, and the osmotic 
behavior of these large nuclei was then studied by 
following the volume changes after immersion in 
various solutions. Nuclei from full-grown odécytes 
and from small, unpigmented odcytes were com- 
pared. The nuclei from oécytes of both stages were 
found to be freely permeable to salts and sugars; 
similar results with the large nuclei have recently 
been reported by Callan. The rates of penetration 
of Ca-free frog Ringer’s solution and 1.5 molal 
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sucrose solution across the membranes of the 
younger (smaller) nuclei were found to be greater 
than across the membranes of the older (larger) 
nuclei. Egg albumin, however, did not penetrate 
the membrane and it was found possible to obtain 
an isotonic solution. We can therefore determine 
the colloid osmotic pressure of the nucleoplasm at 
the two different stages of odcyte development. 
Results indicate that the colloid osmotic pressure 
of the nucleoplasm within the smaller odcytes is 
significantly greater than in the larger odécytes. 
In comparing nuclei of small and large odcytes, 
the observed difference in rates of penetration of 
salt and sugar solutions is probably due, at least 
in part, to this difference in colloid osmotic pres- 
sure; and it may also be due in part to permeability 
differences. This latter possibility is now being 
investigated. 


Myocardial glucose, lactate and pyruvate metab- 
olism of nermal and failing hearts studied by 
coronary venous catheterization in man. WAL- 
TER T. GOoopALE, Ropert E. OLson* AND 
Dona p B. HackeEu.* Peter Bent Brigham Hospi- 
tal, Dept. of Medicine, Harvard Med. School, and 
Dept. of Nutrition, Harvard School of Public 
Health, Boston, Mass. : 
Studies on 9 subjects revealed significant differ- 

ences between arterial and coronary venous blood 

concentrations of glucose, lactate and pyruvate, 
reflecting extraction and presumptive utilization 
of these metabolites by the myocardium. In terms 
of coronary arteriovenous difference, extraction 
of each metabolite was related directly to its own 
arterial level. The slopes obtained by plotting 
extraction against arterial level for each metab- 
olite compared closely with those obtained in 
intact dogs by similar techniques, except that 
glucose values in man showed much less scatter. 
At average non-fasting arterial glucose, lactate 
and pyruvate levels of 103, 7.5 and 1.3 mg. % 
respectively, the average coronary arteriovenous 
differences were 10.7, 2.7 and 0.4 mg. % respec- 
tively. Oxidation of this quantity of substrate 
could account for 90-100% of the simultaneous 
oxygen extraction. At low fasting arterial levels, 
glucose, lactate and pyruvate extractions were 
small, suggesting a dependance of the myocardium 
upon other substrates during fasting. Three pa- 
tients with multivalvular disease in congestive 
failure with low cardiac outputs, showed low 

coronary venous oxygen saturations of 10, 17 

and 18% (normal: 29-88%, 7 cases). Myocardial 

glucose, lactate and pyruvate utilization was 
normal, indicating a maintenance of a normal 
aerobic oxidation pattern. Related studies on 

Similar cases with Bing et al. showed that left 

ventricular blood flow/100 gm. of myocardium was 

normal or slightly increased, with increased total 
flow by virtue of cardiac hypertrophy. Thus there 
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appears to be no defect in oxidative energy produc- 
tion, but rather a failure to convert this energy to 
effective mechanical work. 


Changes in muscle phosphorylase and hexokinase 
activities produced by inanition in the rat. E. 8S. 
Goranson, Nancy M. Danorr AND ELIZABETH 
F. Purpie (introduced by E. A. SELLERs). 
Dept. of Physiology, University of Toronto, To- 
ronto, Canada. 

It has previously been reported that the muscle 
phosphorylase activity of rats increased after a 
short period of starvation and that this increase 
was reversed by refeeding (K. LUNDBAEK AND 
E. S. Goranson. Acta physiol. Scandinav. 17: 280, 
1949). More recent studies show a reversal of this 
increase in phosphorylase activity on refeeding 
with carbohydrate but not on refeeding with an 
isocaloric fat diet after a period of inanition. A 
reversal of activity was also observed one hour 
after the simultaneous administration of glucose 
and insulin but not after the injection of insulin 
alone. Glucose per se, one hour after its injection 
into fasted rats, had a variable effect in reversing 
the activity of the enzyme. While an increase in 
muscle phosphorylase activity was observed after 
a period of inanition, starvation produced a 
significant lowering in muscle hexokinase activity. 
The possible significance of these changes will be 
discussed. 


The adrenal gland and hemopoiesis in the rat. 
ALBERT 8. GORDON AND Sam J. Piiero.* Dept. 
of Biology, Washington Square College of Arts 
and Science, New York Univ., New York City. 
Female rats (140-170 gm.) were adrenalec- 

tomized and maintained on 1% saline given as 

drinking water. Hematologic determinations were 
made at 7-10 day intervals. Reductions in red 
cell numbers and hemoglobin values occurred 
within a few days and became maximal at about 
3 weeks. This was followed by a gradual return of 
the red cell and hemoglobin values to almost 
normal levels by approximately 60 days. Reticulo- 
cytosis and decreased red cell fragilities accom- 
panied the anemia. Sedimentation rates increased 
slightly and total and differential white cell counts 
were unaffected by adrenalectomy. The various 
hemic alterations induced by adrenal removal 
could be prevented by administration of adrenal 
cortical extracts. To evaluate further the role of 
the adrenal in blood formation, adrenalectomized 
and control rats were subjected to the stress of 
lowered barometric pressures (311 mm. Hg) for 
periods up to 21 days. Adrenal removal did not 
impair the ability of the rat to respond with 
increased red cell, hemoglobin and reticulocyte 
values to this stimulus. Bone marrow myelograms 
of the pressure-exposed adrenalectomized rats 
were no different from those of the controls. 
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Following a 3-week rest period, however, greater 
numbers of granulocytes and decreases in the 
numbers of nucleated erythroid cells with a 
resulting lowered erythroid-myeloid cell ratio 
became apparent in the marrows of the adrenalec- 
tomized rats. It is concluded that although 
adrenalectomy in the rat results in alterations in 
the red cell production and/or destructive mecha- 
nisms, the adrenal is not essential for the response 
to the erythropoietic stress imposed by lowered 
barometric pressures. 


Pyrogen fever in rabbits : effects of adrenalectomy 
and thyroidectomy. RonALp GRANT, J. DoRoTHY 
Hirscu AND Barpara B. Hirscu (introduced by 
Frank W. Weymoutn). Dept. of Physiology, 
Stanford Univ., Calif. 

Effects of prior adrenalectomy and thyroidec- 
tomy on changes in rectal temperature (RT), ear 
temperature (ET), respiratory rate (RR) and 
oxygen consumption (OC) following i.v. injection 
of pyrogens, have been determined. Normal fever 
includes two phases of rising RT associated with 
lowered ET and RR. An interpolated phase of 
stable or declining RT is associated with increased 
ET and RR. The first rise in RT is aided by a 
brief increase in OC not usually due to shivering. 
Adrenalectomy (accessories not removed; ani- 
mals kept on DCA) had no marked effect on any 
of the changes listed, but shivering seemed to 
participate more in increasing OC. At room 
temperature (22°) thyroidectomized animals are 
hypothermic; the initial rise in RT is normal, but 
the secondary rise absent. Shivering is marked and 
stimulation of OC prolonged. ET and RR are low 
initially and show no marked changes. Thyroxine 
medication largely restores the normal responses. 
At 36° heat defense mechanisms are active, pyro- 
gen causes normal changes in ET and RR and a 
weak biphasic fever. No shivering occurs. Most of 
the differences after thyroidectomy can be at- 
tributed to the low metabolic rate. It is concluded 
that neither adrenal nor thyroid secretions are 
essential intermediaries in fever but that absence 
of either gland causes increased participation of 
shivering. In thyroidectomized animals this is 
attributed to hypothermia. In adrenalectomized 
animals it may be due to removal of inhibition 
normally exerted by epinephrine. 


Influence of carotid body removal upon the poly- 
cythemic response to discontinuous anoxia. 
Wixson C. Grant. Dept. of Physiology, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

Carotid bodies were destroyed and/or aortic 
nerves sectioned with the right vagus in rabbits. 
Chemoreceptor removal was demonstrated by 
lack of NaCN response, marked depression of 
arteria) O. saturation and pOs, and absence of 
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hyperpnea when exposed to low O, mixtures. Loss 
of the carotid bodies was verified histologically. 
The carotid bodies were responsible for the great 
bulk of chemoreceptor activity in the unanes- 
thetized rabbits since their removal alone abol- 
ished the NaCN response. The arterial O, satura- 
tion of an animal with unilateral carotid removal 
breathing low O2 was halfway between that of the 
normal and bilaterally operated. No lasting hyper- 
tension was observed. Anoxia was produced in a 
chamber maintained at 400 mm. Hg (16,500 ft.) 
for approximately 6 hours/day, 6 days/week. 
The average cumulative exposure was 150 hours. 
The denervated animal was accompanied in the 
chamber by a ‘dummy operated’ control. Three 
animals with carotid body and aortic nerve re- 
moval, as well as 5 with only carotid body removal, 
showed polycythemia. The hematocrit value rose 
39 to 72 %, Oz capacity 23 to 36%, R.B.C. 23 to 62 
% above pre-anoxic control levels and the reticulo- 
cyte peak was 4 to 12 %. Control values were 
re-established in about 40 days after removal from 
chamber. Values in the normal animals varied 
from zero to 10 % above control levels with no 
appreciable reticulocytosis. Incomplete carotid 
removal usually resulted in intermediate blood 
changes. Because of the lack of hyperpnea, a 
severe anoxic anoxia was produced without the 
acapnia present in normal animals. Preliminary 
investigation of the influence of carotid body 
removal upon the erythropoiesis following hemor- 
rhage or cobalt administration yielded results 
similar to those from normal animals. 


Observations on in vivo inaction of testosterone 
propionate by liver of white rat. Joun T. Gray- 
HACK* AND W. W. Scorr. James Buchanan 
Brady Urological Inst., Johns Hopkins Hospital, 
Baltimore, Md. 

A study is being made of the effects of various 
manipulations such as starvation, dietary defi- 
ciency, carbon tetrachloride poisoning and hypo- 
physectomy on the ability of the liver of the cas- 
trate adult male rat to inactivate testosterone 
propionate. The animals were castrate for a period 
of at least 3 weeks before 10 mg. pellets of testos- 
terone propionate were implanted subcutane- 
ously and intrasplenically. They were then sub- 
jected to the manipulations outlined above to 
test the testosterone propionate inactivating 
power of the liver under these conditions. The size 
of the prostate was used as an indicator of andro- 
genic activity in the general circulation. Our 
results thus far indicate that the mechanism by 
which the liver inactivates testosterone propionate 
persists even in the face of apparently severe 
damage to this organ; this is contrary to the effect 
of liver damage on inactivation of estrogen by the 
liver. 
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Simultaneous studies of heart and kidney func- 
tions in human subjects. D. M. Green, A. D. 
Jounson*, W. C. Bripces,* J. H. Lenmann* 
AND F. Gray.* Dept. of Medicine, Univ. of Wash- 
ington School of Medicine, Seattle, Wash. 
Combined cardiac and renal functional measure- 

ments were made on 64 patients. The functions 
measured included cardiac output, mean blood 
pressure, glomerular filtration rate, renal plasma 
flow and extracellular fluid volume. The subjects 
were so selected as to present an extensive range of 
values for the functions studied. Little correlation 
was demonstrated between cardiac output and 
the other functions measured. Wide differences in 
filtration rate, plasma flow and extracellular fluid 
volume were observed among patients whose 
outputs were approximately equal. Renal plasma 
flow was found related to glomerular filtration 
rate. Both functions were inversely related to 
systemic blood pressure. When the effect of renal 
plasma differences was held constant by the 
partial correlation technique, the relation of fil- 
tration rate to blood pressure became nonsigni- 
ficant. Extracellular fluid volume did not correlate 
well with any of the other functions measured. 


Constancy of responses to intra-arterial injéctions 
of mecholyl in isolated blood-perfused extrem- 
ity: source and influence of constrictor sub- 
stances produced by blood donor animal. Har- 
otp D. Green, J. Maxwe ti Litrize, Lewis 
T. FRANKLIN* AND Howarp H. Wayne.* Dept. 
of Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Wins- 
ton-Salem, N.C. 

The blood flow responses to intrafemoral artery 
injections of mecholy] in a dog’s hindleg, perfused 
from its aorta varied with spontaneous fluctua- 
tions of vasomotor tone and perfusion pressure 
(Federation Proc. 8: 50, 1949). To prevent changes 
of perfusion pressure a constant-pressure pump 
was inserted between the aorta and femoral 
artery. In this preparation flow decreased pro- 
gressively from around 10 cc. to around 2 cc/100 
gm/min. in about 3 hours indicating marked 
vasoconstriction which was humorally mediated, 
since it was prevented by neither nerve section 
nor complete amputation with perfusion by blood 
from a separate blood donor dog. Splanchnic 
section, adrenalectomy or nephrectomy in the 
blood donor dog had little effect; pithing or pro- 
longed spinal ischemia by elevation of the C.S.F. 
pressure caused a momentary further decrease in 
leg flow coincident with the rise in mean arterial 
pressure in the blood donor dog. Within about 30 
minutes the blood donor’s mean arterial pressure 
fell to around 40 mm. Hg and simultaneously the 
leg flow rose to or above the initial rate where it 
remained for several hours. The initial rate of leg 
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flow also could be restored temporarily by sub- 
stitution of a new blood donor. The percentile 
responses to injections of mecholyl varied in- 
versely with the control leg flow throughout these 
procedures. Since none of the above changes 
could be accounted for by the recorded altera- 
tions in blood viscosity the progressive reduction 
in control flow and increase in response to mech- 
olyl must be due to a constrictor agent produced 
by the blood donor dog under the control of its 
nervous system in response to some stress induced 
by the perfusion system. 


Effect of oral cinchona alkaloids on circulation of 
dogs with experimental renal hypertension. 
InEz GREENE* AND E. P. .Hiarr. Physiology 
Dept., Univ. of North Carolina School of Medi- 
cine, Chapel Hill. 

We have found that oral doses of quinine or 
quinidine have very little effect on the blood pres- 
sure of dogs with renal hypertension, which is in 
marked contrast to the previously reported de- 
pressor effect of these alkaloids on dogs with 
experimental neurogenic hypertension. Five dogs 
were made hypertensive by the application of 
clamps to both renal arteries according to the 
method of Goldblatt. Oral doses (15 mg/kg.) of 
one of the alkaloids were given to each dog several 
times a day for 3 days and the effect on its arterial 
blood pressure and renal hemodynamics was meas- 
ured. Blood pressure was recorded optically from 
a needle inserted into a femoral artery. Glo- 
merular filtration rate was estimated by the renal 
clearance of creatinine and effective renal plasma 
flow was determined by the clearance of p-amino- 
hippurate. The concentration of the alkaloids in 
the plasma was measured at corresponding inter- 
vals. At plasma levels which in normal or neuro- 
genic hypertensive dogs cause marked vasodilata- 
tion, the dogs with renal hypertension showed 
practically no such effect. These experiments are 
considered to be additional evidence that the site 
of the vasodilator action of these drugs in this 
concentration range is on the neuromuscular 
junction and not directly on the arteriolar smooth 
muscle. The maintenance of blood pressure in 
these dogs with alkaloid concentrations up to 8 
mg/l. also indicates that cardiac function is not 
markedly depressed. 


Parathyroids and vitamin D in mineral stress. 
Roy O. Greep AnD Ciary J. Fiscuer.* Harvard 
School of Dental Medicine, Boston, Mass. 
Intact and parathyroidectomized young rats 

received for 4 weeks purified diets which embraced 

a wide range in calcium:phosphate ratios and 

absolute quantities. Each mineral combination 

was also fed with no vitamin D to each category of 
animal. In intact and operated animals the blood 
levels of calcium and phosphate showed a marked 
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tendency to reflect the relative concentration of 
these substances in the diet. Excursions in blood 
levels were, in general, more extreme after para- 
thyroidectomy, indicating a definite but limited 
parathyroid capacity to maintain a mineral home- 
ostasis. In parathyroidectomized rats fluctuations 
in blood phosphate produced by diet reciprocally 
altered blood calcium concentration in an op- 
posite direction. Conversely, changes in blood 
calcium had little or no effect on phosphate. In 
intact rats the magnitude of the blood calcium 
and phosphate-raising effect of vitamin D was 
greatest in mineral deficiencies and least, or 
negligible, in their excess. Parathyroidectomized 
rats responded to vitamin D more uniformly, ex- 
cept that with high phosphate intakes the blood 
calcium was actually reduced due to excessive 
elevation of blood phosphate. Vitamin D is not 
essential for growth of intact rats given an ade- 
quate calcium: phosphate intake and may impair 
growth in mineral imbalances; given to para- 
thyroidectomized rats with normal mineral intake 
growth was greatly improved. The skeleton was 
weakened by every dietary mineral deficiency. 
High calcium diets produced calculi in the bladder 
and ureters: high phosphate diets caused severe 
nephrolithiasis. Observations on tetany and bone 
ash will be reported. 


Respiration of cerebral cortex in vivo, in the 
absence of glucose. R. G. GRENELL AND P. W. 
Davises. Psychiatric Inst., Univ. of Maryland 
and Dept. of Biophysics, the Johns Hopkins 
Univ., Baltimore, Md. 

With the aid of the oxygen electrode, and a 
technique which permits perfusion of a localized 
area of cerebral cortex (through cannulation of a 
pial arteriole), in vivo measurements have been 
made of activity and rate of oxygen consumption 
of the cortex of the Suprasylvian gyrus of the cat, 
in the presence and absence of exogenous carbo- 
hydrate. The perfusion fluids used were modified, 
bicarbonate buffered Krebs solutions, equilibrated 
with 5% COz at 38° C. Either Knox gelatine or 
crystalline serum albumin was added to maintain 
the normal colloid osmotic pressure, and these 
standard solutions with glucose have shown them- 
selves capable of maintaining the normal pre- 
perfusion metabolic level over periods of as much 
as 2 hours, although they failed to do so when the 
gelatine or albumin were omitted. The animals 
were under sodium pentobarbital (Nembutal) 
anesthesia, and the temperature of the exposed 
area of the brain was carefully maintained at 38° 
C. The following observations have been made: 
1) Up to 2 hours (the longest period during which 
perfusion has been carried out thus far) in the 
absence of carbohydrate, there has been no drop 
in the rate of the local cortical oxygen consump- 
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tion. 2) Lack of glucose has thus far shown no 
appreciable effect on the spontaneous electrical 
activity of the cells in the local area. 3) That the 
local oxygen consumption and activity can be 
altered has been demonstrated by perfusion with 
various concentrations of Nembutal, citrate, po- 
tassium, etc. Nembutal in 0.5 mm concentration 
drops the respiration to about 75-80% of normal, 
and at a concentration of 10 mm, the oxygen 
consumption has reached zero. The 0.5 mm con- 
centration causes marked depression of the local 
electrocorticogram. These experiments would indi- 
cate that the brain cells, at least of a local area of 
the cortex, can use something other than carbo- 
hydrate as a substrate. 


Interrelationship of cardiac output, blood pres- 
sure, and peripheral resistance during respira- 
tion. ARTHUR L. GrRopPrER AND ARNOLD H. 
WiuuiAms (introduced by JoHn R. Situ). 
Hypertension Division, Dept. of Internal Medi- 
cine, Washington Univ. School of Medicine, St. 
Louis, Mo. 

It is well known that cardiac output and blood 
pressure vary during respiration. Starr and Fried- 
land (J. Clin. Investigation 25: 43, 1946) showed 
that ballistocardiographic complexes enlarge dur- 
ing inspiration and diminish with expiration. 
They found that the outputs of both the left and 
right hearts varied, the latter to a greater 
degree. Right heart output increased and left 
heart output decreased (e.g., systemic blood pres- 
sure dropped) during inspiration, and vice versa. 
As the size of the BCG complex reflects the sum of 
right and left heart outputs it is probable that the 
variations of output are greater than those which 
the size of the complexes would indicate. In the 
control periods of some recent experiments in 
normotensive patients (WrLLIAMs, A. H. and H. 
A. ScuroepEeR, Proc. Am. Physiol. Soc. Sept., 
1949) BCG complexes showed phasic changes of 
25% whilst variations of blood pressure were 
small. Even 10% changes of left heart output 
would have produced greater variations of blood 
pressure than those obtained if no compensatory 
adjustments had been made in peripheral resist- 
ance. Studies are in progress to demonstrate the 
reciprocal interrelationships of left heart output, 
blood pressure and regional peripheral resistance 
during respiration in normotensive and. hyper- 
tensive subjects. 


Study of protein fractions of gastric juice obtained 
by electrophoretic separation. ALLAN L. Gross- 
BERG,* S. A. Komarov AND Harry Suay. Samuel 
S. Fels Research Inst., Temple Univ. School of 
Medicine, Philadelphia, Penna. 

Protein material of canine gastric juice secreted 
in response to sham feeding was analyzed electro- 
phoretically. Juice was collected divectly into 
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phosphate buffer pu 6.4; the final px never fell 
below 6.0, thus precluding the possibility of auto- 
digestion. This material was dialyzed against 
water at 0°C. until salt free and then lyophilized. 
Electrophoresis of solutions of this material was 
performed according to standard procedures (e.g. 
LoneswortH, L. G. Chem. Rev. 30: 323, 1942). 
Upon electrophoresis 4 peaks representing the 
major part of the protein material were con- 
sistently observed. One or 2 additional less promi- 
nent peaks were also occasionally observed. Two 
electrophoretically well-defined fractions having 
electrophoretic mobilities, u = — 3.56 XK 10-5 cm.?/ 
volt/sec. and wy = —7.9 X 10-° cem.?/volt/sec. in 
pH 6.08 phosphate buffer,T'/2 = 0.1, were obtained, 
but probably neither represents a chemical entity. 
These fractions contain mucoproteins of different 
nature, as indicated by liberation of hexosamine 
and uronic acid after acid hydrolysis, in char- 
acteristically different proportions. The lowest 
ratio of hexosamine to uronic acid was obtained in 
the fastest moving protein and was lower than in 
any of the specimens of sham feeding juice ana- 
lyzed without fractionation. The highest ratio 
approximated values obtained from spontaneously 
secreted alkaline gastric mucus. The fractions of 
intermediate mobility also had intermediate 
values for the relative concentration of hexos- 
amine and uronic acid. All fractions upon acidifi- 
cation exhibited peptic activity. The data are 
interpreted as further evidence for the existence of 
more than one mucoprotein in gastric secretion, as 
reported previously (GROSSBERG, KOMAROV AND 
Suay. Federation Proc. 8: 62, 1949). 


Intraarterial pressures before and after aortic 
resection for coarctation in man. Ropert F. 
GroverR,* Henry Swan, II* anp CLARENCE A. 
MaaskeE. Depts. of Physiology and Pharmacology, 
and of Surgery, Univ. of Colorado Med. Center, 
Denver. 

Simultaneous recordings of the electrocardio- 
gram and intraradial and intrafemoral arterial 
pressures were made by means of resistance type 
strain gauges in 7 patients with coarctation of the 
aorta. A comparative analysis of these records 
indicated that the femoral-to-radial pulse pressure 
ratio and the magnitude of the onset-to-peak 
interval of the femoral pulse wave were the most 
significant criteria for establishing the existence 
of a coarctation. These same criteria have now 
been employed to evaluate the effect of aortic 
resection on the hemodynamic status of these 
patients. The average femoral-to-radial pulse 
pressure ratio prior to surgery was 0.18. When 
again determined an average of 6 weeks post- 
operatively, the average ratio had been elevated 
to 0.69, a significant alteration toward the normal 
of 1.0. In every case, the onset-to-peak interval 
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of the femoral pulse was reduced to within normal 
limits. These changes imply a marked improve- 
ment in the vascular dynamics of these patients. 


Increased sodium entry into squid giant axons 
during activity at high frequencies and during 
reversible inactivation of cholinesterase. Harry 
GRUNDFEST AND Davip NACHMANSOHN. Dept. 
of Neurology, Columbia Univ. College of Physi- 
cians and Surgeons, New York City. 

Squid giant axons are able to carry 300 impulses/ 
sec. for several hours. Maximum carrying rate for 
times up to 6 minutes lies between 350 and 400 
impulses/sec. Recent association of the spike 
with transient increased permeance of sodium 
suggests that the higher the rate and duration of 
nerve activity, the greater should be the entry of 
sodium into the axoplasm. In a preliminary series 
of experiments, individual giant axons were ex- 
posed to continuously flowing artificial seawater 
containing a moiety of Na* while stimulated at 
100, 200 and 300/sec. up to 30 minutes. Sodium 
entry was calculated from the radioactivity of 
the extruded axoplasm. Net entry because of 15 
minutes activity (subtracting entry into resting 
nerve) doubled (5 mm/gm. to 11 mm/gm.) by in- 
creasing rate of activity from 100 to 300 impulses/ 
sec. Under the same conditions 30 minutes activity 
produced net entry 6.4 and 14.6 mm/gm. Axons 
inactivated by DFP or eserine under reversible 
conditions showed still larger net sodium entry in 
15 minutes, approximately 10 and 15 mm/gm. 
Present concepts of ion transport across cell 
membranes will be discussed in the light of these 
experiments, and include the possibility that 
cholinesterase is associated with ‘sodium pump’ 
mechanism; that its combination with acetyl- 
choline or esterase inhibitors may alter the dy- 
namic ionic equilibrium by inactivating this 
mechanism. 


Dissolution of fibrin clots in the presence of con- 
centrated purified thrombin. M. Mason Guest 
AND ARNOLD G. WareE.* Dept. of Physiology 
and Pharmacology, Wayne Univ. College of Medi- 
cine, Detroit, Mich. 

Fibrin clots prepared by the action of thrombin 
on 0.5 % fibrinogen solutions are later completely 
dissolved by the thrombin at 37.5°C. The rate of 
solution is a linear function of the log. of the 
thrombin concentration plotted against the log. 
of time. Thrombin in a concentration of 9,000 
units/ml. produces clotting and dissolution of the 
clot 90 minutes later. Antifibrinolysin (antiplas- 
min) has no effect on the rate of breakdown of the 
clot while soybean antitrypsin has only a slight 
retarding effect when present in high concentra- 
tion. The clot dissolving property of thrombin is 
destroyed by heat at a rate equal to the destruc- 
tion of the clotting activity of the thrombin. 
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Relation of the biological activity of progesterone 
to the extent of its conversion to pregnanediol. 
H. 8. Gutrerman. Dept. of Metabolic and Endo- 
crine Research, Med. Research Inst., Michael 
Reese Hospital, Chicago, Ill. 

The excretion of urinary pregnanediol was 
studied following the administration of progester- 
one to women. The results indicate that the con- 
version of progesterone to pregnanediol is in- 
fluenced by the physiological state and more 
specifically by the corpus luteum and/or the 
placenta. Pregnanediol amounts to less than 20% 
of the administered progesterone in the non- 
pregnant state in the absence of corpus luteum 
activity (5-19%) and in those pregnancies as- 
sociated with apparent decreased progesterone 
secretion which end in abortion (7-19%). More 
than 25% of the progesterone is converted to 
pregnanediol when the corpus luteum is active in 
the non-pregnant state (25-44%) and when the 
corpus luteum and/or placenta is functional in 
normal pregnancy (28-44%) and pregnancy re- 
tained in spite of symptoms of threatened abor- 
tion and apparent decreased progesterone secre- 
tion (27-60%). From these observations it appears 
that the conversion of progesterone to pregnane- 
diol is increased in the presence of the functioning 
corpus luteum or placenta. The enhanced con- 
version pattern in pregnancies wh‘ch are retained 
suggests that a metabolic factor is introduced by 
these endocrine structures which may have sig- 
nificance in maintaining the integrity of gestation. 


Evidence for adrenergic sweating in man. HENRY 
Harmovicr (introduced by H. B. Van Dyke). 
Surgical Div., Montefiore Hospital, New York 
City. 

Dibenamine, an adrenergic-blocking agent, was 
found to inhibit spontaneous sweating in man. 
This observation raised the problem of the pres- 
ence of an adrenergic component in the nervous 
mechanism of sweating in man (Harmovict. Proc. 
Soc. Exper. Biol. & Med. 68: 40, 1948). In the 
present investigation, the anhidrotic effect of 
Dibenamine was demonstrated by a colorimetric 
method in 31 subjects and by the electrical skin 
resistance in 12 subjects. The sudomotor response 
to adrenergic drugs was studied by intradermal 
injections. Epinephrine (0.1 y to 0.3 y) induced 
sweating in 84.0% of the subjects. Its sudomotor 
effect was consistently inhibited by Dibenamine. 
Norepinephrine (0.1 7 to 0.3 y) induced sweating in 
74.0% of the subjects, while Isuprel (0.1 y to 0.3 y) 
provoked no response in 60.8% and delayed posi- 
tive response in 32.1% of the subjects. The results 
obtained with norepinephrine and Isuprel suggest 
that sympathin E and the excitatory component 
of epinephrine are responsible for the sudomotor 
ability of the adrenergic systems. Jntradermal 
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injections of epinephrine and acetylcholine or 
Mecholyl into the same point indicate that the 
secretory activity of the sweat glands is aug- 
mented both by cholinergic and adrenergic stim- 
ulation. These agents exert therefore a synergistic 
sudomotor action. Since sweating in man can be 
elicited by adrenergic agents and inhibited by an 
adrenergic-blocking agent, it is concluded that, 
in addition to the known cholinergic fibers sup- 
plying the sweat glands, there is also an adrenergic 
component in the nervous mechanism of sweating 
in man. 


Absolute numbers of circulating eosinophil blood 
cells in dogs starved for three days. F. Hat- 
BERG,* J. R. R. Boss anp M. B. VIsscHER. 
Dept. of Physiology, Univ. of Minnesota, Min- 
neapolis. 

Thirty-five unselected dogs, previously de- 
wormed, under standard housing conditions were 
used simultaneously in this study. The week pre- 
ceding each experiment they were maintained on 
a diet consisting of } pound meat, multivitamins, 
biscuits and water ad libitum. Eosinophils were 
determined in the counting chamber in blood 
withdrawn from the jugular vein; on the first day 
4 samples from each dog at exactly 4-hour inter- 
vals (6 a.m. till 7 p.m.) and 2 daily on the following 
two days (6 to 7 a.m. and 6 to 7 p.m.). The data 
collected during the 60-hr. fast—as well as those 
obtained from a second experiment carried out 
2 weeks later on the same dogs, starved for 84 
hours—did not support the concept of a regular 
or considerable eosinopenia (exceeding a —30% 
change) in the dogs starving for 60 hours or less 
(the only dog which showed a fall of 85% at the 
count after 60 hours of fasting died the same day 
from an infection). However, the results obtained 
after 84 hours of fasting averaged —51% of the 
starting value which under the conditions of our 
experiment may be considered as the time of 
manifestation of starvation eosinopenia in the 
dogs investigated. 


Inactivation of gonadotrophins by liver and liver 
homogenates. B. Vincent HA. (introduced 
by Austin M. Bruzgs). Univ. of Illinois, Urbana, 
and Biological Division, Argonne National Lab., 
Chicago, Jil. 

It is well known that gonadotrophic hormones 
rapidly disappear or lose their effectiveness after 
release or injection into an animal. To investigate 
the possible role of liver in the inactivation of 
gonadotrophins, implants of anterior lobes of rat 
pituitaries were made on 4 consecutive days either 
directly beneath the capsule of the spleen, into 
the abdominal cavity or subcutaneously in 72 
immature female rats. The ovaries of the animals 
with subcutaneous implants were distinctly larger 
at 5 days than those receiving intrasplenic or 
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intraperitoneal implants. The ovaries of animals 
receiving intrasplenic implants were least de- 
veloped. Incubation of chorionic gonadotrophins 
for 1 hour at 37°C. with fresh rat liver homog- 
enates resulted in a significant reduction in 
hormonal activity, as tested by increase in size 
of ovaries and uteri of immature rats. Incubation 
for 1 hour with heat inactivated liver homog- 
enates, or with saline solutions alone, will effect 
some inactivation of the chorionic gonadotrophins, 
but not to the extent resulting from incubation 
with fresh liver homogenates. The results suggest 
that the rapid disappearance of gonadotrophins in 
the organism may be largely due to inactivation in 
the liver. 


Pattern of gas expulsion from human lungs during 
rapid decompression. F. G. Hautu. Dept. of 
Physiology and Pharmacology, Duke Univ. School 
of Medicine, Durham, N.C. 

The pattern of gas expulsion from the lungs of 
each of 6 medical students subjected to rapid 
decompression from 225 mm. Hg pressure to 565 
mm. Hg in an altitude chamber was recorded by 
an optical manometer. From the rheopneumo- 
grams thus obtained the velocities and volumes of 
gases expelled were determined for various rates 
of decompression. Results of these determina- 
tions are compared with the residual and reserve 
air determinations for the same individuals. 


Mechanism of magnesium hypothermia in the 
rabbit. V. E. Haut anv F. A. Exuis.* Dept. of 
Physiology, Stanford Univ. School of Medicine, 
Stanford, Calif. 

A dose of 2.5 mm/kg. of magnesium chloride 
given intraperitoneally to unanesthetized rabbits 
at an environmental temperature of 28°C. caused 
a body temperature fall of 0.32°C. Since the O, 
consumption was not significantly altered, the 
reduction in body temperature was attributable 
not to a reduction in heat production, but to 
increased. heat loss by means of the polypnea and 
cutaneous vasodilatation, which have been found 
under these conditions by Heagy and Burton and 
by ourselves. The same dose given at an environ- 
mental temperature of 0°C. caused a body tem- 
perature fall of 1.62°C. The O. consumption, which 
before injection was approximately double that 
at 28°C., was reduced following MgCl; administra- 
tion by 29.9% (average of 10 experiments). Since 
we have shown that in cold environments MgCl. 
does not cause either polypnea or cutaneous 
vasodilatation, the fall in body temperature under 
these conditions appears to be due largely to a 
reduction in heat production, attributable to an 
interference with the nervous mechanism of de- 
fense against cold. The significance of these find- 
ings relative to the effect of magnesium salts on 
temperature regulation will be discussed. 
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Complete individuality of canine blood as the 
source of an urticaria-producing factor. ANGIE 
S. Hamitton anp Bert Morrow (introduced 
by J. E. Ruoaps). Harrison Dept, of Surgical 
Research, Univ. of Pennsylvania Schools of Medi- 
cine, Philadelphia. 

In the absence of erythrocyte incompatibility 
(Hamiuton. Am. J. Physiol. 154: 525, 1948) and/or 
non-specific factors (e.g. particulate matter or 
coagulant factors), the reaction to the individual- 
ity factor (IF) (Freeman, N. E., anp A. E. 
ScuHecTer. Science 96: 39, 1941) contained in 
heparinized or citrated plasma and serum is 
manifested by urticaria in infused recipients and 
by staining of a bleb following intradermal injec- 
tion in the presence of circulating dye (T-1824). 
Auto-serum fails to produce these phenomena in 
normal or hypersensitive dogs. A skin assay test 
for qualitative and semi-quantitative determina- 
tion of the amount of IF contained in heparinized 
plasma or serum has been perfected. The test re- 
quires circulating dye; otherwise only hyper- 
sensitive dogs or so-called ‘allergic’ humans show 
qualitative differences in response to auto- and 
iso-sera. Methods of handling blood affect the 
responses to iso-sera. The content of IF is mini- 
mized by immediate separation of plasma from 
cellular elements at 4°C. It is increased by short 
contact with cellular elements in vitro at 37°C. 
Heparinized plasma gives stronger reactions than 
citrated plasma. Pooling is ineffectual. The IF is 
thermolabile, being significantly decreased by 
heating at 62°C. for 30 minutes. Stress conditions 
in recipients and in donors have been studied. 
Recipient response to iso-sera is decreased by 
anesthesia and by severe illnesses. Moderate to 
severe blood loss immediately preceding blood 
sampling markedly decreased the responses of 
other dogs to the serum of the bled donor. 


Relation between the size of the heart and the 
stroke index. W.F. Hamittron. Dept. of Phys- 
tology, Univ. of Georgia School of Medicine, 
Augusta. 

In a series of dogs the heart size was calculated 
from the x-ray shadow and the stroke index was 
derived from the pulse contour. These two vari- 
ables were compared during hemorrhage, epineph- 
rine infusion, and during the action of acetyl- 
choline, histamine, and other drugs. Balloons on 
catheters were passed down the vena cava to 
various sites and inflated. This procedure cut off 
various fractions of the venous return and tended 
to diminish the heart size and stroke volume. 
Increase in aortic pressure tends to decrease stroke 
volume and to increase heart size whereas in- 
crease in venous pressure and diastolic time tend 
to increase both stroke volume and heart size. 
Data are being accumulated with it in mind to 
work out interrelationships among these factors. 
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Comparative toxicity of chloral hydrate and chloral 
alcoholate. Paituip V. Hammonp,* Donatp E. 
STULLKEN* AND WiitaM A. Hrestanp. Lab. of 
Animal Physiology, Dept. of Biological Sciences, 
Purdue Univ., Lafayette, Ind. 

According to popular belief the mixing of chloral 
hydrate with an alcoholic beverage results in the 
formation of chloral alcoholate, a product sup- 
posedly having greater hypnotic properties than 
the hydrate, the mixture being known as a ‘Mickey 
Finn.’ A comparative study of the toxicities of 
the two compounds was undertaken by deter- 
mining their LDs. Wistar rats and mice of the 
Hygienic and Swiss strains were used, the former 
being injected intraperitoneally, the latter sub- 
cutaneously with varying amounts of 4% solu- 
tions. In all experiments a total of 161 mice and 
123 rats was used. LDs5o was calculated by Wright’s 
method. All surviving animals were discarded. 
In terms of gm/kg. dosage in both species the 
toxicity of chloral hydrate proved greater than 
that of the alcoholate. The LDs50 of chloral hydrate 
intraperitoneally in rats was 0.628 gm/kg.; of 
chloral alcoholate 0.756 gm/kg. The LD5o of chloral 
hydrate subcutaneously in mice was 0.909 gm/kg.; 
of chloral alcoholate 0.945 gm/kg. These results 
agree in principle with those of Adams who used 
intragastric administration. (Apams, W. L. J. 
Pharmacol. 78: 340, 1943.) 


Reaction to pain as determined by galvanic skin 
response. JAMES D. Harpy AnD MANUEL 
Furer.* Depts. of Physiology and Medicine, 
Cornell Univ. Med. College, New York City. 

A study of the galvanic skin response as a 
reaction to graded standard pain intensities was 
carried out on 4 normal subjects. Pains were 
induced by intense thermal radiation and graded 
from threshold to 8 dols, in steps of 2 dols. The 
galvanic skin response was measured with chloro- 
dized silver electrodes attached to the palmar 
surface of the index and middle fingers. Three 
series of experiments were performed: /) the sub- 
jects, in a relaxed state, were exposed daily over a 
6-month period to pains presented in a fixed order 
of 0, threshold, 2, 4, 6 and 8 dols. The galvanic 
skin response to each pain was recorded. 2) The 
subjects were similarly studied in hot and cold 
environments. 3) Studies were made during and 
after events calculated to induce anxiety. The 
following observations were made: /) In contrast 
to the uniform accuracy with which the pains were 
perceived, there were marked variations in the 
reaction to the pains. 2) In the first series of 
experiments the pains on daily repetition grad- 
ually lost their effectiveness in evoking a reaction. 
Several weeks were required for complete adapta- 
tion of the response and the time required for 
adaptation was different for each subject. 3) The 
magnitude of the galvanic skin response increased 
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in proportion to the intensity of the experimental 
pains. 4) In the second series of studies exposure 
of the subjects to very hot (50°C.) or very cold 
(7°C.) environments reduced or suppressed the 
galvanic skin response. 5) In the third series of 
experiments situations designed to increase the 
subjects anxiety increased the galvanic skin re- 
sponse to the pains for a few days, but adaptation 
to the new situations was rapid. 6) The subjects 
could not predict the degree of their responsive- 
ness to the pains or correlate it with estimates of 
their emotional states. 


Phases of ectopic ventricular activity following 
experimental coronary occlusion. A. SIDNEY 
Harris. Dept. of Physiology, Baylor Univ. Col- 
lege of Medicine, Houston, Texas. 

Ligation of the anterior descending coronary 
artery of the dog produces ventricular ectopic 
activity in phases related to time elapsed since 
occlusion. The first phase begins about 2 minutes 
and ends about 10 minutes after occlusion. This 
is a period of increasing frequency of idioventricu- 
lar complexes and danger of early ventricular 
fibrillation. This phase can be eliminated by two- 
stage occlusion. The second phase follows and 
lasts about 44 to 8 hours. It is characterized by 
absence or low frequency (0-5 per minute) of 
ectopic beats, with exceptions related to the 
anesthetic. Following ligation under pentothal 
sodium, ectopic frequencies up to 50 per minute 
have appeared 2} to 43 hours after occlusion. 
Following pentobarbital sodium significant ec- 
topic frequencies have appeared 3} to 4} hours 
after occlusion. Following ether no animal out of 
4 operated has exhibited increased ectopic fre- 
quencies earlier than 4 hours after occlusion and 
only one earlier than 4} hours. Following mor- 
phine-barbital sodium occlusions and following 
pentobarbital sodium occlusions combined with 
upper thoracic sympathectomy no increased ec- 
topic activity has occurred during the first 4} 
hours. Second phase ectopic impulses are sup- 
pressed by barbiturate administered after they 
develop. The third phase develops most intense 
ectopic ventricular activity. Following its onset 
44 to 8 hours after occlusion the ectopic frequency 
increases rapidly to high levels. This activity 
follows occlusions under all anesthetics and after 
upper thoracic sympathectomy. It can develop 
soon after the administration of barbiturate, and 
persists if barbiturate is given after they develop. 


Suppression of ventricular ectopic impulses ac- 
companying acute myocardial infarction by di- 
phenylhydantoin sodium and barbiturates. A. 
Sipney Harris AND Rospert H. KoxKernort.* 
Dept. of Physiology, Baylor Univ. College of 
Medicine, Houston, Texas. 

Experimental occlusion of the anterior descend- 
ing artery of the dog’s heart produces ectopic 
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ventricular tachycardia after a latency of 43 to 8 
hours. This coincides with the duration of ischemia 
required to produce histological signs of necrosis. 
There is evidence that ectopic impulses originate 
in the boundary of the infarct. It is probable that 
some product of necrosis acting within the hyper- 
excitable boundary causes the discharges. In 
focal epilepsy the seizures are initiated by nerve 
cell discharges arising in the boundary of the 
brain lesion, and excised epileptogenic tissues are 
found to contain areas of acute necrosis. Because 
of these apparent similarities, drugs that prevent 
focal seizures are being tried as possible suppres- 
sors of ventricular ectopic rhythms. Di- 
phenylhydantoin sodium (dilantin) given to 
unanesthetized dogs with ectopic ventricular 
tachycardia at its maximal intensity causes cessa- 
tion of ectopic beats for a variable period and 
greatly diminishes ectopic frequency many hours 
if 200 mg/kg. is given in divided doses within 3 or 
4 hours. Later, with less intense ectopic drive 
smaller amounts suffice. In some animals effective 
doses of dilantin during the intense stage produce 
involuntary muscular movements, but not in all. 
Phenobarbital sodium, up to 60 mg/kg., fails to 
control ectopic activity when intense, kut po- 
tentiates dilantin. After phenobarbital sodium, 
dilantin, 10 to 25 mg/kg., has produced lasting 
restoration of normal rhythm. Pentobarbital so- 
dium potentiates dilantin also. Barbiturates in- 
crease the toxicity of dilantin, but the po- 
tentiation of ectopic impulse suppression offsets 
the increased toxicity. 


Hypothalamic control of the secretion of adreno- 
corticotropic hormone. GrorrrEY W. Harris 
AND J. DE Groot (introduced by Roserrt 8S. 
Morison). Physiological Lab., Cambridge, 
England. 

In previous work (with the collaboration of Dr. 
H. F. Colfer) it has been shown that emotional 
stress in rabbits is followed by a marked drop in 
the absolute number of blood lymphocytes, and 
that this responseis abolished by hypophysectomy. 
In order to investigate the pathway between the 
brain and adenohypophysis which underlies this 
lymphopenic response, different regions of the 
hypothalamus and hypophysis have been elec- 
trically stimulated by the remote control method 
in unanesthetized, unrestrained rabbits. It was 
found that stimulation of the posterior region of 
the tuber cinereum or mammillary body resulted 
in a lymphopenia which was similar in time rela- 
tions and magnitude to that following an emotional 
Stress stimulus. Stimulation of other regions of the 
hypothalamus or hypophysis did not elicit the 
response. The lymphopenic response which fol- 
lowed an emotional stress stimulus in normal 
rabbits was abolished by lesions in the zona tu- 
beralis (2 cases), and, in most cases, abolished or 
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diminished by transverse lesions in the posterior 
region of the tuber cinereum or in the mammillary 
body. Similar lesions in the posterior part of the 
pars distalis, pars intermedia, or lesions which 
interrupt the infundibular stem, were compatible 
with normal, responses. The conclusion is drawn 
that anterior pituitary secretion of the adreno- 
corticotropic hormone is under neural control via 
the hypothalamus and the hypophysial portal 
vessels. 


Secretion of fat factor of the adrenal. Frank A. 
Hartman AND: T. Y. Liv.* Ohio State Univ., 
Columbus. 

Blood from the left adrenal of heparinized 
nembutalized dogs was assayed for the fat factor. 
Blood removed was replaced by blood from a 
second dog. The hormone was extracted from 
the plasma by means of ethylene chloride. It was 
assayed on adrenalectomized starved mice. Six 
of 14 dogs secreted very little fat factor. In the 
dogs that were secreting appreciable amounts of 
the hormone there was no change produced during 
4-6 hours of the experiment. Injections of ACTH 
which produced marked increase in gluconeogenic 
hormone were ineffective on fat factor secretion. 


Inability of desoxycorticosterone acetate to pre- 
vent the sodium excretion produced by mannitol 
diuresis. R. B. Harvey,* D. H. Simmons,* 
T. Hosuiko* anp M. B. Visscuer. Dept. of 
Physiology, Univ. of Minnesota, Minneapolis. 
Recent work of Pitts and others suggests that 

humoral mechanisms may play a role in the in- 
creased rate of sodium excretion occurring during 
mannitol diuresis. In our laboratory unanesthe- 
tized dogs were subjected to osmotic diuresis 
with 1.32 molar mannitol given intravenously at 
the rate of 0.2 cc/lb/min. after having been on 
salt-poor (rice) diets for one to two weeks. Under 
similar conditions, but with administration of 
1 mg/lb/day of desoxycorticosterone acetate 
(DCA) in sesame oil subcutaneously for 6 to 8 
days previously, the experiments were repeated on 
the same animals. Determinations were made of 
urine and serum sodium concentrations, rate of 
urine flow, urine and serum total osmotic pres- 
sures (Hill-Baldes vapor tension method), and 
creatinine clearances before and after the injection 
of mannitol. It was found that the injection of 
mannitol increased the rate of sodium excretion, 
either in terms of moles/lb/min. or as tubular 
rejection fraction of sodium, 50 to 300 times over 
control values. It was also observed that urine 
flow was increased up to 50% of glomerular filtra- 
tion rate. The plasma sodium level fell an average 
of 17 mmol/liter yet the serum total osmotic 
pressure rose by an amount equivalent to as much 
as 30 mEq. of sodium chloride per liter. None of 
the variables measured was significantly altered 
after the administration of DCA. 
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Radiophosphorus in mosquitoes. C. C: Hassett 
(introduced by W. H. Cuamsers). Medical 
Div., Army Chemical Center, Md. 

Data are presented showing paths of absorption 
of P*? and its distribution in the tissues of Aedes 
aegypti, as studied by radioautographs and by 
Geiger-tube counting technique. 


Mechanism of fibrous pepsin-albumin digestion. 
Tervu Hayasui anp Georce A. Epison. Dept. 
of Zoology, Columbia Univ., New York City. 
A mixture of pepsin and albumin buffered at 

pu 4.4 (mixture pH) when placed dropwise on the 

air-water interface of a Langmuir trough buffered- 
at pu 4.0 (trough pH) forms a monomolecular film 
at several dynes pressure. Compression of the 
film forms a fiber which, when immersed in HCl 
at pH 1.5, undergoes autodigestion. No autodi- 
gestion occurs if the pepsin and albumin are placed 
separately on the same air-water interface. They 
must be in mixture prior to the formation of the 
film, showing that 1) the autodigestion is due to 
the fibrous pepsin rather than contaminating 
native pepsin and 2) that an interaction between 
pepsin and albumin occurs at the mixture pH of 

4.4, this interaction being a necessary part of the 

enzymatic action of pepsin. Mixture pu’s of 5.0, 

6.0 and 6.6 are found to be progressively less 

effective in promoting autodigestion. A mixture 

pu of 7.2 shows no autodigestion. The interaction 
between pepsin and albumin may be shown by 
titration with saturated ammonium sulfate. The 
precipitate thus formed is measured photomet- 
rically by the amount of non-scattered light at 

420 mu passing through the suspension. The results 

show that at mixture pu’s of 4.4, 5.0, 6.0, a complex 

of pepsin and albumin is formed, but that at px 

7.2, no complex formation occurs. It is concluded 

that 7) the autodigestible albumin-pepsin fiber 

is a stabilized enzyme-substrate complex and 2) 

the formation of enzyme-substrate complex is 

dependent on the establishment of linkages, prob- 
ably salt linkages, between the pepsin and 
albumin. 


Comparison of hemodynamics in pulmonary and 
systemic circulations in various diseases. 
FiorencE W. Haynes anp Lewis DeExTER.* 
Med. Clinic, Peter Bent Brigham Hospital, and 
Dept. of Medicine, Harvard Med. School, Boston, 
Mass. 

By means of venous catheterization, pressures 
in the right auricle, right ventricle, pulmonary 
artery (PA), pulmonary ‘capillaries’ (‘PC’) and 
brachial artery have been recorded, as previously 
described, in normals and in patients with pul- 
monary hypertension (HT). A graph of progres- 
sive pressure changes through the lesser circula- 
tion compared with those accepted for the 
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systemic circulation emphasizes the following 
points. In normals the gradient between mean PA 
and ‘PC’ pressures is 4-10 mm. Hg and the ‘PC’ 
pressure approximates the PA diastolic pressure. 
In contrast, the arterial-capillary gradient in the 
systemic circulation is many times that in the 
lung. In patients with pulmonary HT and normal 
‘PC’ pressure, as in pulmonary vascular disease, 
the PA-‘PC’ gradient may reach 40 mm. Hg and 
the PA diastolic pressure is usually well above 
the ‘PC’ pressure. This HT in the pulmonary 
circuit is in some respects analogous to arterial 
HT in the systemic circuit. In Eisenmenger’s 
complex the gradient may equal that on the sys- 
temic side. In patients with elevated ‘PC’ pres- 
sure, as in mitral stenosis and left ventricular 
failure, the mean PA pressure is elevated either 
with a normal PA-‘PC’ gradient or, if the ‘PC’ 
pressure is excessive, with a widened gradient. 
This association of PA and ‘PC’ pressure eleva- 
tions has no analogy of comparable degree in the 
systemic circulation. Since in none of the cases 
discussed has the pulmonary blood flow been in- 
creased above normal, an increased PA-‘PC’ 
gradient represents increased resistance. In sys- 
temic HT without cardiac failure, normal PA 
and ‘PC’ pressures exist. 


Characterization of corticosteroids released from 
perfused cow adrenals. Oscar HecuTer. Worces- 
ter Foundation for Experimental Biology, Shrews- 
bury, Mass. 

Previously, it was shown that perfused bovine 
adrenals respond to the addition of ACTH by a 
marked increase in the release and biosynthesis 
of corticosteroids (HEcHTER, Federation Proc. 8: 
70, 1949). In this study, the corticosteroids se- 
creted by perfused preparations, in the absence 
and presence of ACTH, have been fractionated in 
a manner designed to estimate the number and 
character of the corticosteroids released. Adrenal 
perfusate extracts (HecuTEeR et al., Arch. Bio- 
chem., in press) were fractionated by chromatog- 
raphy on silica gel. Under standardized conditions, 
the polarity of solvents requisite to elute reference 
steroids was determined by following the formal- 
dehydogenic steroid (F.S.) content of successive 
eluates. Desoxycorticosterone was removed from 
columns by benzene-ether mixtures (1:1-1:2), 
but not by benzene, whereas corticosterone was 
eluted by ether-ethy] acetate mixtures (1:1), but 
insignificantly by ether. In adrenal perfusates, 
wherein ACTH was not employed, two peaks of 
F.S. were observed in the benzene-ether eluate 
range. From color tests, it appears that one of 
these peaks may represent desoxycorticosterone. 
There is no or only a slight peak of F.S. in the 
ethyl acetate eluate range in such perfusates. In 
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preparations where ACTH was employed, in addi- 
tion to the peaks previously described there was, 
in 2 or 3 experiments, the appearance of a new 
high peak of F.S. in the fractions eluted by ethyl 
acetate-ether mixtures. This material released 
by ACTH has in one case been crystallized and 
appears to be 17-(a)-hydroxycorticosterone, as 
evaluated by mixed melting points and appro- 
priate color tests. 


Studies on biological and photochemical action of 
ultraviolet radiation at low temperatures. F. 
HEINMETS AND W. W. Taytor (introduced by 
Orr E. Reynoups). Depts. of Biophysics and 
Bacteriology, Naval Med. Field Research Lab., 
Camp Lejeune, N.C. 

There is a large number of studies concerning 
the fundamental mechanism of the action of the 
ultraviolet radiation on biological materials and 
chemical substances. For the liquid medium, it is 
difficult to differentiate between the primary and 
the secondary processes during the irradiation. 
This paper deals with studies of ultraviolat radia- 
tion on B. action Coli bacteria in the frozen state. 
The rate of inactivation depending on various ex- 
perimental parameters has been determined. The 
photo reactivation of bacteria, which had been 
subjected to ultraviolet irradiation at low tem- 
perature, has also been studied. Various factors, 
such as temperatures, storing time after irradia- 
tion, etc. influencing the photo reactivation rate, 
have been investigated. At the same time, the 
photo-chemical decomposition of the tyrosine 
and alcohol soluble protein Zein has been investi- 
gated. As a decomposition measure, the changes of 
the absorption characteristics of the solution 
under study, have been used. There is evidence, 
that in the frozen state, the secondary chemical 
reactions are inhibited. This is revealed in the 
changes in the absorption characteristics of pro- 
tein or amino acid solution, when compared with 
the experiments in the liquid phase. An attempt 
will be made to compare the photo-decomposition 
data with the biological inactivation results. 


Vacuum Spark discharge with liquid-jet electrode 
as a radiation energy source for photochemical 
reactions and biological inactivations. F. Hern- 
METS AND W. W. TayYLor (introduced by Orr E. 
Reynoups). Depts. of Biophysics and Bacteri- 
ology, Naval Med. Field Research Lab., Camp 
Lejeune, N.C. 

The Vacuum Spark has been used in the field 
of spectroscopy as a source of high energy photons. 
An experimental arrangement for studies of photo- 
chemical reactions and biological inactivations, 
by the vacuum spark discharge with one liquid-jet 
electrode, is described and the general instru- 
mental set-up presented. The decomposition of 
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tyrosine solution is used to demonstrate the photo- 
chemical action of the vacuum spark discharge. 
The influence of various experimental factors, 
such as gas pressure, electrode potential, velocity 
of jet flow, etc. on the rate of tyrosine decomposi- 
tion has been studied, and experimental. data will 
be presented. The action of the vacuum discharge 
spark on various bacteria has been studied, and 
in certain experimental conditions, complete in- 
activation of the bacteria was obtained. Further, 
the influence of various experimental parameters 
on the inactivation rate of bacteria will be dis- 
cussed. Experimental results of the bacterial 
inactivation and the photochemical decomposition 
of tyrosine will be compared and analyzed. Fur- 
thermore, the vacuum spark discharge and ultra- 
violet irradiation action on tyrosine solution have 
been studied on a comparative basis, and the 
resulting changes in the ultraviolet absorption 
characteristic analyzed for both cases. 


A quantitative method for méasuring ‘pulmonary 
edema in the extirpated lungs of guinea pigs. 
ALLAN Hemineway. Dept. of Physiology, Univ. 
of Minnesota, Minneapolis.” 

The present methods now used in determining 
pulmonary edema usually consists of a gross ex- 
amination of the extirpated lung and a visual 
inspection to determine qualitatively the presence 
of congested areas, petechia, fluid in the bronchi, 
the texture of the lung and its general color. The 
sole quantitative determination has consisted of a 
measurement of the lung weight. In order to obtain 
more quantitative information on determining 
the degree of pulmonary edema investigations 
have been made on chemical analytical methods 
for determination of those changes which have 
occurred as a result of the edema. A method has 
been devised whereby guinea pig lung is divided 
into four fractions: /) insoluble protein nitrogen, 
the nitrogen remaining in the insoluble residue 
after grinding with sand and extracting with one 
per cent NaCl solution; 2) the pulmonary hemo- 
globin, determined spectrophotometrically from 
an aliquot of the saline extract but using a special 
extraction procedure for elimination of turbidity 
due to lipids; 3) the soluble protein fraction con- 
sisting of soluble protein nitrogen, other than 
hemoglobin nitrogen, in the saline extract; and 4) 
non-protein nitrogen of the saline extract de- 
termined by soluble nitrogen remaining after pro- 
tein precipitation with tungstic acid. In addition a 
method has been devised for measuring density 
and volume of the extirpated lung. Normal values 
with their biological variations have been estab- 
lished on a series of guinea pigs. 


Factors influencing venous pressure in foot of 
erect human during quiescence. J. P. Henry, 
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O. H. Gaver* anv E. E. Martin.* Aero Med. 
Lab., Air Materiel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio. 

Three subjects were submitted to 6 series of 
tilt table experiments in an air-conditioned room 
adjusted to induce vasomotor responses ranging 
from sweating to shivering states. The rate of 
increase of venous pressure in the foot after tilting 
from the horizontal to upright posture depended 
upon the degree of vasodilation. When hot the 
pressure attained 80% of the full potential value 
of approximately 100 mm. Hg in less than 20 
seconds; when comfortable, this required 90 sec- 
onds and, when cool, 3 minutes after tilting the 
pressure was still less than 50% of the full value. 
Tests during quiet standing showed that normal 
postural activity reduced the mean venous pres- 
sure when cool and when comfortable to approxi- 
mately 55 and 65 mm. Hg, respectively. When 
sweating, these movements were insufficient to 
sustain a low pressure and the mean level became 
90 mm. Hg. This pressure exceeds by 30 mm. Hg 
any probable counter-balancing combination of 
osmotic and tissue pressures. The rhythmic infla- 
tion of counter-pressure clothing (anti-g suits) 
can be substituted for the massaging effect of the 
muscles on the vessels. Thus during standing- 
walking, when hot, the mean pressure in 9 subjects 
was 67% and when cool, 41% of the resting value. 
When seated and using the suit, the corresponding 
values were 72% and 47%. It is suggested that 
such clothing might be employed to aid circulation 
in the lower extremities in certain clinical 
conditions. 


Maximal oxygen intake and renal plasma flow in 
patients with aortic insufficiency. Austin HEN- 
SCHEL, THOMAS B. GiBBoNS* AND CARLETON B. 
CuapMan.* Lab. of Physiological Hygiene, Univ. 
of Minnesota, Minneapolis. 

The maximal oxygen intake and renal plasma 
flow were measured in 8 normal young men and 7 
male patients of similar age, physique and exercise 
habits, who had mild to moderate aortic in- 
sufficiency due to rheumatic fever. Renal plasma 
flow was measured using a constant injection of 
para-aminohippurate at rest, during two 16-min- 
ute periods of walking at 3 miles per hour on a 
10% grade, and at supine rest for 40 minutes 
following the work. Maximal oxygen intake was 
determined from 1 minute 45 seconds to 2 minutes 
45 seconds of a 3-minute run at 6 miles per hour on 
a grade adjusted to the performance capacity 
of each subject. The maximal oxygen intake was 
44.03 cc/kg/min. and 37.43 cc/kg/min. for the 
normal and cardiac subjects, respectively. The 
15% difference in maximal oxygen intake for the 
2 groups of subjects is statistically highly sig- 
nificant. The mean resting renal plasma flow cor- 
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rected to 1.73 sq. meters of body surface was 495 
and 576 cc/min. in the patients and normal 
subjects, respectively; the difference is statisti- 
cally significant. During exercise the renal plasma 
flow was decreased by 25% of the resting value for 
each group. Forty minutes after the cessation of 
the exercise the renal plasma flow had returned 
to the pre-exercise resting level in most of the 
normal and cardiac subjects. 


Dielectric properties of tissues important in micro- 
wave diathermy. J. F. Herrick, D. G. JELATIS* 
AND G. M. LeE.* Mayo Foundation, Rochester, 
Minn. 

Microwave diathermy has become an integral 
part of medical diathermy since it was approved 
by the Council of Physical Medicine and Rehabili- 
tation of the American Medical Association. This 
relatively new type of diathermy has proven to 
be an efficient method for heating certain localized 
areas of the body. The ultimate objective in 
studying the dielectric properties of animal tissues 
was to understand the heating of these tissues by 
microwaves. We wished to explain, if possible, 
the experimentally observed temperature distri- 
bution produced in the tissues by microwaves. 
The amount of heat developed in biological tissues 
by microwave diathermy is dependent on the 
dielectric properties of the tissues. Since these 
properties vary with frequency, it is desirable to 
measure them at the actual frequencies used for 
microwave diathermy. Observed values are pre- 
sented for the dielectric constant and loss of 
freshly excised samples of such tissues as liver, 
muscle, fat, bone and bone marrow. The dielectric 
properties of certain body fluids will also be pre- 
sented. The design of a ‘transformer’ for increasing 
the transfer of microwave power into a particular 
tissue such as muscle is given as an example of 
the utility of the dielectric data. The equipment 
used for measuring dielectric constant and loss 
was the microwave dielectrometer which was de- 
signed and constructed by one of us. 


Simultaneous partitional calorimetry and estima- 
tion of blood flows in main skin regions of the 
body. Aurick B. HertzMAN AND WALTER C. 
RANDALL. Dept. of Physiology, St. Louis. Univ. 
School of Medicine, St. Louis, Mo. 

Cutaneous evaporative, radiative and con- 
vective heat losses and blood flows were estimated 
repeatedly and approximately simultaneously in 
the forehead, cheek, chest, abdomen, arm, fore- 
arm, thigh, calf, hand and foot of nude subjects 
in the operative temperature range of 27-37°C. 
over an observational period of 4 hours. Although 
each region exhibited variations in the rate of 
heat loss during an observational period, compari- 
son of the mean values for the total 4-hour heat 
loss from each region indicates a tendency towards 
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constancy in each area with the exception of the 
forehead (heat loss rises) and arm (heat loss falls) 
as the operative temperature rises. Scatter in the 
individual data appear with the onset of sweat- 
ing, increases with the rise in temperature and 
correlates with the sudomotor patterrs of indi- 
vidual subjects. The simultaneous estimations 
of the cutaneous blood flows from the skin pulses 
and also from the thermal data generally agree 
with respect to the onset and development of 
the cutaneous dilatations in all areas. Skin pulse 
estimates of blood flow (calculated from the flow 
equivalent of the finger pad pulse) were usually 
about 40% higher than the thermal estimates in 
all areas other than the forehead and dorsum of 
the hand and foot. The three latter areas exhibited 
large discrepancies in flow estimates. Both criteria 
agree on the existence of high flows in head skin, 
palm and sole of foot as may be predicted from 
vessel counts. 


Energy cost of flying multi-engined aircraft. FRED 
A. Hitcucock. Med. Research Lab., Civil Aero- 
nautics Admin., Aeronautical Center, Oklahoma 
City, Okla. 

As the first phase of an investigation of the 
factors involved in pilot fatigue, the respiratory 
metabolism and energy output of pilots while 
flying multi-engined aircraft (DC-4) has been 
measured. The subjects were all experienced pilots 
who were enrolled in refresher courses at the 
Aeronautical Center. The procedure followed was 
as follows: The subject rested for 20 minutes on a 
bunk located just to the rear of the pilot’s com- 
partment. Then expired air was collected for 10 
minutes by means of an A-14 mask and Douglas 
Bag. During this part of the experiment the plane 
was in the air with another student pilot at the 
controls. After being in the air for about one hour 
this student landed the ship and the pilot who was 
serving as subject for the day took over the 
controls. After he had had the ship in the air for 
about 10 minutes expired air was collected for a 
second period of 10 minutes while he executed 
various maneuvers with the aircraft. The volume 
of expired air was measured with a calibrated dry 
test meter. Samples were collected over mercury 
and analyzed by means of the Haldane Air Analy- 
sis apparatus. The ventilation volume, O2 con- 


sumption, CO. production, total calories and . 


calories per sq. m. of body surface were then 
calculated, a) while the subject was resting and 
b) while he was flying the aircraft. The average 
for 10 such tests show that the caloric output while 
flying the plane is about twice that while resting. 


Facilitating effect of local strychninization on 
pressor responses evoked from cerebral cortex. 
KE. C. Horr, H. G. Lanerorp,* J. W. VesTeR,* 
W. W. Becxner* anv P. R. Toomas.* Neuro- 


AMERICAN PHYSIOLOGICAL SOCIETY 61 


logical Science Lab. of Med. College of Virginia, 

Richmond. 

Hoff and Green (Am. J. Physiol 117: 411, 1936) 
reported that stimulation of certain areas of the 
frontal lobe results in transient elevations of 
blood pressure. From the cat’s cortex posterior 
to this pressor area as far back as the sylvian 
fissure, blood pressure falls have been elicited. 
These alterations in pressure are regularly repro- 
ducible and under standardized conditions exhibit 
constant latency, amplitude, and duration. In 
the present experiments, the influence of local 
strychninization upon the excitability of the 
pressor areas has been examined in cats. In control 
animals, weak faradic stimulation of symmetrical 
foci on the left or right anterior sigmoid gyrus 
evoked rises of blood pressure of 20-40 mm. Hg, 
enduring 15-20 seconds. Four to 6 minutes after 
local application of 3% aqueous solution of strych- 
nine sulfate to the excitable focus on the left or 
right anterior sigmoid gyrus, stimulation of the 
strychninized focus or the symmetrical contra- 
lateral focus gave greatly enhanced pressor 
responses. These blood pressure rises after local 
strychninization were of the order of 80-150 mm. 
Hg above the baseline, the arterial tension sub- 
siding in 4-20 minutes. This facilitation of blood 
pressure responses from the pressor area of the 
feline cortex is derived from the localized action 
of strychnine at the application site, or may be 
due to more generalized effects upon the excita- 
bility of the CNS as a result of absorption into 
the blood stream. Experiments are in progress to 
determine this point. 


Effect of oxygen on response of living cells to 
X-rays with special emphasis on _ bacteria. 
ALEXANDER HOLLAENDER, G. E. STAPLeToN* 
AND F. L. Martin.* Biology Division, Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. : 
Suspensions of bacteria saturated with air are 

considerably more resistant to x rays if nutrient 

broth is used as a medium than when irradiations 
are done in physiological salt solution or phos- 
phate buffer. If air is replaced by Ne, the resistance 
of the bacteria increases manyfold, there being 
little difference if they are suspended in broth or 
salt solution. There is an increased response, with 
decrease of number, of bacteria in the suspension 
at low concentration (<10° bac/cc.) as well as a 
decreased response with an increase of concentra- 
tion of the broth. Five times as many roentgens 
are necessary to produce an equivalent killing 
effect when irradiations are done in the absence 
of oxygen than when O; is present. At 60,000 r the 
survival is 10,000- to 50,000-fold greater in Ne 
than in O:. Similar but less pronounced effects 
were observed with fungi (Aspergillus terreus). 
There is very little, if any, effect at the energy 
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values used here if bacteria or fungi are added to 
the suspension after irradiation of the medium. 
In all experiments great care must be taken that 
the suspensions are well saturated with the gas 
under investigation. The moderate decrease of 
sensitivity of living cells to x rays by reducing 
the supply of air has been reported in a few scat- 
tered publications. Striking reduction in per- 
centage of chromosome deletions in T'radescantia 
(GiLEs AND Ri.Ey) and percentage of sex-linked 
lethals in Drosophila (BAKER AND SGouRAKIS) 
if air is replaced by nitrogen during irradiation, 
has been described from this laboratory. 


Appetite studies in a patient with complete eso- 
phageal obstruction and jejunostomy. FRANKLIN 
HOLLANDER AND HERBERT A. SoBeER.* Gastro- 
enterology Research Lab., Mount Sinai Hospital, 
New York City. 

The subject was an ambulatory male, 18 years 
old, with cardio-esophageal obstruction and jeju- 
nostomy for alimentation. He was fed our pre- 
digested aliment as the sole source of nutrition. 
Food was ingested orally, as prompted by appe- 
tite, but it never passed the esophageal obstruc- 
tion and was regurgitated shortly after ingestion. 
Hence, the influence of daily intake of jejunal 
aliment upon body weight and appetite, measured 
by calories ingested orally, could be studied. The 
investigation of this and other phenomena lasted 
for about 1.5 years, during which time the subject 
was employed in the Laboratory specifically for 
this purpose. Three sets of observations, each 
lasting about one month, indicated that appetite 
is inversely—though not precisely—related to nu- 
tritional intake. Subsequent repetitions of these 
experiments, however, failed to confirm this; 
i.e. oral intake varied during consant jejunal 
intake, and sometimes the two were correlated 
directly. The latter was encountered during pe- 
riods of overt emotional upset, not manifested 
during the earlier part of the study. In conclusion: 
1) there is evidence that appetite diminishes as 
nutritional intake increases, even when no food 
can enter the stomach; 2) this relaton may be 
upset and even reversed by emotional dis- 
turbances; $3) generalized inferences regarding 
physiological reactions of man, from observations 
on a single individual, must derive from extensive 
repetition of the experiments, and should prefer- 
ably be held in abeyance until confirmed on other 
subjects. These precautions are particularly im- 
portant for work with patients possessing gastro- 
intestinal fistulae, because of the profound 
emotional disturbances frequently encountered 
in such cases. 


Metabolic response to adrenaline of pre- and 
post-operated patients. J.W. HoLier,* A. Dury, 
R. Burton,* E. H. KeutmMann* anp C. Smitu.* 
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Dorn Lab. Med. Research, Bradford Hospital, 
Bradford, Penna., and Depts. of Medicine and 
Surgery, Univ. of Rochester School of Medicine, 
Rochester, N. Y. 

The effect of a single intramuscular injection of 
0.4 ml. aq. adrenaline (1:1000) upon the plasma 
potassium, glucose, absolute eosinophiles and 
other blood constituents was measured in patients 
before and 3 days post-operative. The surgeries 
were of the type classed as minor operations. The 
percentage change in these blood constituents 
from the overnight-fast level was calculated for 
the periods of 4, 20, 60, and 120 minutes after an 
injection of adrenaline. The mean change levels 
in the surgical patients after adrenaline were 
compared with those calculated for normal adults 
and Addisonian patients after a like injection of 
adrenaline. The eosinophile response in the pre- 
operated group was similar to the normal adults 
60 and 120 minutes after adrenaline. After surgery, 
the eosinophiles were unaffected by the adrenaline 
stimulus. The mean change in the blood sugar of 
the pre-operated and normal adult groups were 
comparable 20 and 60 minutes after adrenaline. 
The pattern of change after adrenaline in the 
blood sugar post-operative was similar to the 
Addisonians and of much lesser extent than the 
normals. The mean change in plasma potassium 
in the pre-operated patients was similar to, but of 
lesser extent, than in the Addisonians after the 
adrenaline injection in all the time periods. The 
mean changes in plasma potassium in the post- 
operated group after adrenaline were slightly 
above the preinjection level in all the time periods 
and suggest very little response to the adrenaline 
stimulus. These data indicate minor surgery can 
affect glucose and potassium metabolism, and the 
responsiveness of the adrenal (eosinophile de- 
crease) to adrenaline stimulus to an extent com- 
parable to that observed in Addisonian patients. 


Induction of convulsions in rats. Steven M. 
Horvat ANpD G. M. Austin.* Univ. of Pennsyl- 
vania, Philadelphia, and State Univ. of Iowa, 
Iowa City. 

This paper deals with the effects of continuous 
radar pulsations at short distances on a group of 
47 rats. The dorsal surface of the head was exposed 
to a wave length of 12.2 cm. for varying periods of 


‘time. Sixteen rats were exposed to a 60-watt 


energy output at 2.5 cm. distance, and 25 rats ex- 
posed to a 90-watt output at zero distance from 
the skull. In 6 rats the director was focused over 
the spinal cord. Those rats exposed to a 60-watt 
output showed clonic type convulsions in a mean 
time of 2.8 minutes. These rats had an average 
increase in rectal temperature of 4.2°F. Those 
exposed to 90-watt output convulsed in a mean 
time of 1.2 minutes. There was no generalized 
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hyperthermia in these rats. Brain temperature 
measured in 8 rats showed an average temperature 
of 110.4°F. immediately after onset of convulsions, 
although in those exposed to 90 watts there was no 
associated increase in rectal or thigh muscle 
temperature. No pathological changes were found 
in any of the brains of sacrificed rats severe enough 
to explain the convulsions. Mild pyknosis, in the 
Purkinje cells of the cerebellum, in the Pyramidal 
layer of Ammon’s Horn, and in the third layer of 
the cerebral cortex were the only findings outside 
of moderate congestion. It is suggested that a 
specific rise in the temperature of the brain itself 
is the most important factor in these convulsive 
attacks. 


Possible renal vascular shunt in dogs during 
intravenous epinephrine. C. Ritey Houck. Divi- 
sion ef Physiology, Univ. of Tennessee, Memphis. 
Physiologic evidence for a shunting of blood 

from the cortex to the medulla of the dog kidney, 
‘Trueta shunt,’ during the injection of epinephrine 
hydrochloride was sought using the clearance, 
tubular saturation and extraction techniques 
(renal vein catheterization via jugular vein), 
simultaneously wherever possible. In 14. dogs 
under Nembutal, doses of epinephrine from 21 to 
81 y/kg. were given intravenously over a period 
of from 8 to 20 minutes. Mean blood pressure, 
renal resistance, renal extraction and consump- 
tion of oxygen and the hemoconcentration of 
renal vein blood were substantially increased to a 
degree proportional to the dose. Filtration rate, 
urine flow and renal blood flow were decreased 
to a degree proportional to the dose. The Tm of 
glucose was normal. The Tm of PAH at low doses 
was normal but 70% reduced at high doses. The 
filtration fraction (creatinine extraction) was ele- 
vated at low, depressed moderately at intermediate, 
and increased at high doses. Extraction of PAH 
was normal at doses from 21 to 67 but decreased 
30% at 81 y/kg. Since extractions of PAH, crea- 
tinine and oxygen, and the Tm’s of glucose and 
PAH were not significantly decreased by moderate 
doses of epinephrine in the presence of a moderate 
to marked decrease in glomerular filtration rate, 
urine flow and renal blood flow, no appreciable 
shunting of blood from the kidney cortex to the 
medulla was indicated. Such an interpretation 
was less certain with larger doses. 


A carbonyl reaction differentiating the fetal zona 
reticularis of the human adrenal cortex from 
the mouse X zone. EveLyN Howarp AND 
R. 8. Benva.* Dept. of Physiology, Johns Hop- 
kins Univ. School of Medicine, Baltimore, Md. 
The involution of the X zone of the mouse 

adrenal cortex is a process which occurs after 

Sexual maturity in females and earlier in males. 
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It has been suggested that the mouse X zone 
might be comparable to the human fetal reticu- 
laris primarily because its degeneration consti- 
tutes a spontaneous regression of a large part of 
the inner portion of the cortex, occurring ap- 
parently as a part of the normal maturation of 
the gland. The application of the histochemical 
technique of Ashbel and Seligman for the detection 
of lipoidal carbonyl groups has now revealed a 
clear-cut differentiation between these zones in 
mouse and human adrenals, in that the human fe- 
tal reticularis is strongly positive for the presence 
of lipoidal carbonyl groups, whereas the mouse 
X zone gives no indication of the presence of 
appreciable amounts of these. compounds. This 
test substantiates histogenetic indications of dif- 
ferences between these adrenal zones. It is con- 
cluded that there can be no simple homology 
between the mouse X zone and the human fetal 
reticularis. The facts that the mouse X zone does 
not reveal free ketosteroid, and that it occurs as 
an independently proliferating part of the cortex, 
direct attention to the possibility that reticularis 
cells without free ketosteroid may have a special 
function, and are not merely waiting for senescence 
under all circumstances. The X zone has been 
further characterized in that it has been found to 
be markedly suppressed by a low protein diet on 
which body growth is reduced. 


Effect of desoxycorticosterone and pitressin on 
the water balance of amphibia. Kuanc-MeEr 
Hstex (introduced by Rospert Gaunt). Dept. 
of Zoology, Syracuse Univ., Syracuse, N. Y. 
It has been demonstrated (Brunn) that frogs 

injected with posterior pituitary extracts show a 

temporary gain in body weight when in suitable 

environments due to the uptake of water. We have 
attempted to determine whether this action of 
posterior pituitary extracts in amphibians can 
be antagonized by administration of adrenal corti- 
cal steroids as can the effect of such extracts on 
water excretion in mammals. The uptake of water 
by Rana pipiens injected with 0.5 units of posterior 
pituitary extract (pitressin) has been confirmed. 

Three hours after injection control frogs had lost 

0.17 gm. while those receiving pitressin had gained 

4.02 gm. Frogs injected with 0.1 or 0.2 mg. of DCA 

showed no significant weight change when com- 

pared with untreated controls (untreated = —1.88 

gm.; DCA-treated = -—0.42 gm.). One ml. of 

adrenal cortical extract (Upjohn) also was without 
effect. When frogs were injected with 0.2 mg. DCA 

and 0.5 units of pitressin together there was a 

questionable potentiation of the action of pitressin 

by DCA. In order to determine the effect of pitres- 
sin and the adrenal steroids on the rate of water 

excretion, frogs were given distilled water (0.5 

ml/10 gm. body weight) by stomach tube and the 
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urine excreted was measured over a period of 9 
hours. Pitressin (0.5 units) caused a tempoary 
inhibition of urine flow which lasted for less than 
3 hours. Both DCA (0.2 mg.) and cortical extract 
(1.0 ml.) caused an inbibiton of urine excretion 
which lasted over the 9-hour period of observation. 
When DCA and pitressin were given together 
there were no additive effects and the duration of 
action of DCA appeared to be reduced. It is 
apparent that the effect of these hormones in 
frogs differs markedly from that seen in mammals. 


Blood volume studies at 5,280 feet altitude. Davip 
M. Huey* anp JosepH H. Ho.imes. Fitzsim- 
mons General Hospital and Dept. of Medicine, 
Univ. of Colorado, Denver. 

In view of the higher hematocrit values at this 
altitude (5,280 feet) studies of blood and plasma 
volumes were undertaken in 3 different groups. 
The first group a) comprised 50 active duty 
soldiers stationed at Fitzsimmons General Hos- 
pital (average age 27), the sceond group 6) 32 
male medical students (average age 28), and the 
third group c) 22 female hospital workers (average 
age 25). For the soldiers the plasma volume was 
41.8 ec/kg., the blood volume was 80.7 cc/kg., and 
the hematocrit was 50.0%. For the medical stu- 
dents the plasma volume was 39.8 cc/kg., the blood 
volume was 77.0 cc/kg., and the hematocrit was 
49.5%. For the female hospital workers the plasma 
volume was 41.4 cc/kg., the blood volume was 71.0 
ec/kg., and the hematocrit was 44.1%. When com- 
pared with average values obtained by Gregersen 
and co-workers near sea level on 53 normal male 
medical students the effect of altitude would 
appear to be an increase in the percentage cell 
volume and hematocrit values and a decrease in 
the plasma volume. Values obtained for serum 
protein concentration and circulating protein per 
unit body weight were not significantly different 
from the values obtained by Gregersen near sea 
level. 


Factors influencing active ion uptake by the 
isolated frog skin. Ernst G. Hur. Dept. of 
Physiology, MedicalCollege of Virginia, Richmond. 
The net uptake of Cl-, Nat, H.O from Ringer’s 

solution (R.) by the surviving frog skin has been 

studied using skin bags. The bags (epithelium 
inside) were filled with 5 ml. of R. and immersed for 

12 hrs. in 2.51 of R. of the same concentration. 

(Federation Proc. 8: 78, 1949). Cl- and Nat were 

determined iodometrically and flame photo- 

metrically respectively. After 12 hours amount 
and ion concentration of the fluid in the bag had 
diminished. The changes were dependent on: 

salt concentration, pH and temperature of the R. 

The net uptake of ions and H.O from 0.4 R. (48 X 

10-* mEq. Cl- or Nat/ml.) was only slightly less 

than the uptake from 1.0 R. (120 X 10-*mEq./ml.). 
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The Cl- and Na* gradients across the skin after 
12 hours were higher in experiments with 0.4 R. 
than in experiments with 1.0 R. Acid reaction of 
the R. or lowering its temperature (3) decreased 
the net uptake of ions and H,O from 0.4 and 1.0 R. 
In the majority of experiments more Na* than 
Cl- was absorbed by the epithelium. The apparent 
Cl- excess (Na* deficit) in the bag increased with 
increasing temperature. The solution touching 
the epitheluim became more acid than the solution 
touching the chorion side of the skin. It can be 
calculated from Qo, that enough acid metabolites 
are produced to combine with the apparently 
unbalanced amounts of Na* taken from and of 
Cl left over in the solution in the bag. 


Muscle. spindle excitation by efferent fibers in 


cat. Cartton C. Hunt* anp STEPHEN W. 
KuFr.er. Wilmer Institute, Johns Hopkins Med. 
School, Baltimore, Md. 

Stimulation of small diameter (3-8 yw) nerve 
fibers which comprise 25-30% of the lumbosacral 
ventral root outflow in cat does not cause in- 
creased muscle tension. These nerve fibers in- 
fluence the discharge from stretch receptors in § 
muscle spindles, presumably by excitation of the 
muscle elements within the spindles, the intrafusal 
muscle fibers (Leksell; Kuffler and Hunt). The 
cat’s small-nerve system therefore differs from 
that found in the frog where motor nerves of 
about 5 uw cause considerable tension by setting 
up localized contractions around the neuromuscu- 
lar junctions (Kuffler and Gerard). The small- 
nerve effect on the afferent discharge from spindles 
was detected in various ways, particularly by 
stimulating individual efferent nerve fibers in the 
ventral roots while recording the discharges from 
a spindle in an appropriate single afferent nerve 
fiber in the dorsal root. When an efferent small- 
nerve fiber is stimulated repetitively (50—-120/sec.), 
it can produce in a single afferent fiber a response 
rate which, after a short period of facilitation, 
follows the stimulating rate. This ‘driving’ of 
the spindle discharge depends to a large extent 
on the external stretch applied to the muscle and 
not all units can be driven in such a manner. The 
efferent spindle response can be maintained by 
small-nerve excitation for long periods. A similar 
driving can be obtained by applying mechanical 
oscillations to the tendon or body of the muscle 
and certain stretch receptors can ‘follow’ a tuning 
fork vibration at 50-200/sec. if the muscle is 
under appropriate external stretch. It is sug- 
gested that in both instances of driving the 
mechanism of excitation is similar. One may 
assume that the intrafusal muscle fibers, whe? 
stimulated through their nerves, can stretch and 
thus excite the sensory nerve endings within 4 
spindle. This excitation is superimposed on that 
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already provided by a given external stretch. 
The most reasonable explanation of the above 
phenomenen appears to be that the intrafusal 
fibers in the spindles can respond with distinct 
tension increments to each small-nerve impulse 
at relatively high frequencies. 


Development and loss of resistance to cell division 
blocking action of nitrogen mustards. Joun O. 
HutcHENS AND Betty Popo.usky.* Dept. of 
Physiology and the Toxicity Lab., Univ. of Chi- 
cago, Chicago, Ill. 

Methyl, bis (8-chloroethyl) amine (HN-2) and 
tris (6-chloroethyl) amine (HN-3) at 10-* —10-‘M 
produce the following sequence of events when 
added to cultures of Chilomonas paramecium 
growing (logarithmic phase) in ammonium acetate 
media: 1) cell division continues until 30-50% 
of the cells have divided; 2) division then ceases 
for about two cell generation times (12-24 hours 
depending on temperature) the cells meanwhile 
growing larger; 3) the division rate briefly exceeds 
the control rate to which it finally returns. Re- 
sumption of division occurs while the medium 
contains active mustard as evidenced by the fact 
that previously unexposed cells exposed to it at 
this time are inhibited. Addition of freshly pre- 
pared mustard solutions to inhibited cultures 
about to resume division does not prevent or 
further delay division. This resistance is main- 
tained if the cells are continued in a mustard- 
containing medium. Sensitivity to mustard action 
is regained (<3 cell generation times) when the 
cells are returned to mustard-free solutions. The 
observed effects are difficult to explain on the 
basis of genetic mutations. It seems more likely 
that the cells discover an alternate metabolic 
pathway for synthesis of a constituent critical 
for cell division. We have previously shown that 
HN-2 and HN-3 do not seriously affect respiration 
or carbohydrate metabolism in this range of con- 
centrations. Protein, pentose nucleic acid and 
desoxypentose nucleic acid synthesis are all 
affected, however. It seems most likely that the 
critical constituent lies in one of these categories. 


Effect of sustained elevation of renal venous 
pressure on sodium excretion in the unanesthe- 
tized dog. W. Hwana,* L. Akman,* A. MILLER,* 
EK. Sruper,* J. Sramiter* anp L. N. Karz. 
Cardiovascular Dept., Medical Research Inst., 
Michael Reese Hospital, Chicago, Iil. 

Influence of increased renal venous pressure 
(RVP) on sodium excretion was studied in 5 
trained unanesthetized dgos. Renal plasma flow 
(RPF), glomerular filtration rate (GFR), and 
sodium excretion (with and without intravenous 
hypertonic sodium input loads) were studied 
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serially before and after partial ligation of the 
inferior vena cava just above the renal veins. 
Venous pressure distal to the ligation was con- 
sistently maintained at elevated levels of 250-350 
mm. of saline for at least 2 weeks postoperatively. 
The initial postoperative clearance studies (3rd 
day postoperatively) revealed the increased RVP 
to be uniformly associated with a depression of 
GFR and therefore with the amount of Na pre- 
sented to the tubules. Under these circumstances, 
3 of the dogs exhibited depressed Na excretion, 
while the other 2 showed normal Na excretion. 
Thus, depressed GFR was frequently, but not 
uniformly, associated with depressed Na excre- 
tion. Depression of GFR persisted for 5-8 days 
postoperatively, returning thereafter to control 
rates despite persistent elevation of RVP. Na 
excretion also returned to control levels. Thus 
under our experimental conditions, sustained in- 
creases in renal venous pressure did not neces- 
sarily cause reduction of sodium excretion. It 
would appear that no simple cause and effect 
relationship exists between chronic renal venous 
pressure elevation and Na excretion in the dog. 


Effect of purified growth hormone on the glycogen 
content of tissues of the rat. Barpara A. 
ILLINGWORTH* AND JANE A. RussELL. Dept. 
of Physiological Chemistry, Yale Univ., New 
“Haven, Conn. 

A single intraperitoneal injection of purified 
growth hormone (1-2 mg/100 gm. body weight) 
into fasted normal adult albino rats results in 
an increased accumulation of glycogen in gas- 
trocnemius, heart and diaphragm muscles at the 
end of 6 hours. This effect is observed in animals 
in which the fast is continued and in those fed 
glucose by stomach tube. The liver also shows an 
increase in the treated fasted rats. The magnitude 
of the net increase can be accounted for by assum- 
ing a decreased catabolism of carbohydrate. The 
minimal effective dose in glucose-fed animals was 
of the order of 1007/100 gm. for several different 
preparations of hormone. That the action of 
growth hormone on carbohydrate metabolism is 
probably not mediated through an increased secre- 
tion of insulin is indicated by the following: a) 
The minimal effective dose of growth hormone is 
not hypoglycemic; 6) a dose of insulin (0.1 yz 
protamine zine insulin/kg.) resulting in a hypo- 
glycemic response similar to that due to the 
higher dose of growth hormone fails to augment 
the glycogen content of tissues other than the 
diaphragm; and c) the respiratory quotient is 
depressed by growth hormone and elevated by 
insulin administration. Experiments with ad- 
renalectomized rats fed glucose showed that 
whereas neither growth hormone nor a minimal 
dose of A.C.E. (0.5 ec. of Wilson’s aqueous ex- 
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tract) alone have any effect, simultaneous treat- 
ment results in a significant elevation of 
carbohydrate stores. 


Comparison of effects of a stress on the glycosuria 
of force-fed partially depancreatized and of 
partially depancreatized-adrenalectomized rats. 
Dwicut J. Incr. Research Labs., Upjohn Com- 
pany, Kalamazoo, Mich. 

The activation of the adrenal cortices during 
stress might be expected to intensify the diabetes 
of partially depancreatized rats. To the contrary 
(Ingle, in press), the injection of toxic amounts of 
formaldehyde caused some decrease in glycosuria. 
In the present experiments on 40 mildly diabetic 
rats, 20 were adrenalectomized and treated with 
amounts of adrenal cortex extracts (ACE) which 
sustained the pre-adrenalectomy level of glyco- 
suria. Subcutaneous injections of 1.5% formalde- 
hyde were made twice daily in doses of 0.25, 0.5 
and 1.0 cc. for periods of 7 days and of 0.25 cc. 
for 28 days in both adrenalectomized rats. The 
animals were force-fed a medium carbohydrate 
diet. All rats showed a decrease in glycosuria 
during stress, but the fall was more striking in the 
adrenalectomized rats. These data support the 
hypothesis that the increased secretion of adrenal 
hormones during stress goes to meet an increased 
‘need’ and tends to maintain homeostasis rather 
than to represent hypercorticalism. The increased 
cortical activity during the stress did have a 
positive effect upon carbohydrate metabolism in 
that it tended to prevent the fall in glycosuria 
noted in the adrenalectomized rats whose intake 
of cortical hormones was uniform. 


Nature of influence of pH on hemolysis by sodium 
oleate. M. H. Jacops anp Carotyn Srovut.* 
Dept. of Physiology, Univ. of Pennsylvania School 
of Medicine, Philadelphia. 

The peculiar nature of the pH dependence of 
sodium oleate hemolysis illustrates the manner in 
which the interaction of several factors, each in 
itself relatively simple, may lead to situations 
which when not properly analyzed appear to be 
hopelessly complex, difficult to reproduce, and at 
times bizarre. Three such factors have so far been 
separated by the methods here employed. The 
first is a direct effect of the oleate on the cell 
surface, leading to a condition of free cation- 
permeability; within a px rage of approximately 
6-8 it decreases with increasing pH. The second is 
the swelling of the cation-permeable cell through 
the operation of the Donnan ionic equilibrium; 
this is greatest at the acid and alkaline ends of the 
range and least near its middle. The third is a 
‘protection’ of the altered cells, apparently by 
interfacial layers of oleate, which prevent the 
escape of hemoglobin under conditions where it 
would otherwise occur. This effect is favored by 
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acidity, and is opposed, or may even be reversed, 
by alkalinity. The interaction of the 3 factors is 
influenced not only by the pu of the medium but 
by the concentration of the oleate, the number of 
cells on which a given amount of it may act and the 
temperature. Other things being equal, the effect 
of any given pH change depends on its simul- 
taneous, and in general dissimilar influence on the 
three factors in question, and possibly on others 
of an as yet unknown nature. 


Structure of gels from ovalbumin and serum al- 
bumin. Martin P. Jace1* anp Davin F. Wauau. 
Dept. of Biology, Massachusetts Inst. of Tech- 
nology, Cambridge, Mass. 

Gels have been prepared from Armour crystal- 
line ovalbumin and serum albumin. Ovalbumin: 
Appropriate combinations within the ranges 0.5 
to 7%, pH 4.2 to 2.4, ionic strength less than 0.01, 
will yield gels when heated for 2 minutes at 100°C. 
Above 1% protein gels form over a small pH range 
(at 2% protein pH 4.3-4.7) which decreases as the 
protein concentration increases. Electron micro- 
graphs of viscous solutions prepared by heating 
0.01% protein at pu 4.4 reveal fibrous networks 
whose strand width is approximately 200 A 
Reversion of 2% gels by sodium hydroxide at 
pu 11.0 and 23°C. for 10 minutes produces products 
resembling native ovalbumin in molecular weight 
and gel-forming properties. Serum Albumin: Ap- 
propriate combinations within 1-8% protein, px 
4.15-3.9 and ionic strength 0.1 (acetic acid buffer) 
yield gels when heated for 2 minutes at 100°C. 
Several gels show strong static double refraction. 
Electron microscope examinations were made on 
4% gels centrifuged at 240,000 g for 120 minutes 
and dispersed by ultrasonic treatmient. The speci- 
mens were faintly shadow cast wth chromium. 
Dispersed fibrils with approximate dimensions 
200 X 2000 A were observed. Alkaline reversions 
of the original gels gave products resembling the 
native protein. The basic structure of both gels 
appears to be a cross-linked system of fibrils. 
Although reversion products have not shown to 
be identical with initial protein they suggest 
that individual fibrils may be constructed of 
corpuscular units. 


Maturation of pituitary-adrenal axis in the new- 
born rat. JoserH W. Jarter. Depts. of Medicine 
and Obstetrics and Gynecology, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

Exposure of adult rats to stress results in an 
almost immediate fall in adrenal ascorbic acid in 
intact but not in hypophysectomized animals. 
The administration of adrenocorticotrophic hor- 
mone produces the same effect without regard to 
the absence or presence of the animals’ pituitary 
(Lone, Sayers et al.). The purpose of this in- 





ex] 


acl 
wil 
adi 
it 
ney 
ing 
ren 


whi 
nev 





March 1950 


vestigation was to determine whether the pitui- 
tary-adrenal axis can be similarily stimulated in 
the newborn rat as it is in the adult. The 
subcutaneous administration of 0.04-0.05 mg. of 
epinephrine to infant rats, 2, 4 or 6 days of age, 
fails to cause a decline in adrenal ascorbic acid. 
At 8-10 days of age, the same procedure results in 
a fall of approximately 30% in adrenal ascorbic 
acid. Rats 4, 6, 7, 11 and 14 days of age were 
refrigerated at 5°C. for from 75-100 minutes 
without producing any alteration in adrenal as- 
corbic acid. However, 16- and 25-day old rats 
exposed to the same experimental conditions 
responded with a 20% decline in adrenal ascorbic 
acid. When rats 1, 4 and 6 days of age are treated 
with ACTH they respond with a decrease in 
adrenal ascorbic acid of about 30%. Consequently, 
it would appear that when exposed to stress the 
newborn rat’s pituitary cannot respond by liberat- 
ing adrenocorticotrophic hormone but their ad- 
renals are capable of responding to exogenous 
ACTH. Further evidence has also been adduced 
which shows a lack of response to stress in the 
newborn rat, as compared with older animals. 


Relation of urinary pepsinogen excretion to gastric 
secretory activity in man. Henry D. JaANowiTz* 
AND FRANKLIN HOLLANDER. Gastroenterology Re- 
search Lab., Mount Sinai Hospital, New York 
City. 

The relationship between gastric secretory ac- 
tivity (HCl and pepsin) and urinary pepsinogen 
excretion in man was studied by simultaneous 
complete collection of gastric secretion and urine. 
It is generally held that a parallelism exists, 
but this is inadequately supported. Sixty-one 
subjects, with a wide range of gastric secretory 
levels, were employed for this study. Some of 
these were ulcer patients. Simultaneous collection 
of unstimulated gastric juice and of urine was 
made under resting conditions for periods of 3 
hours. Gastric pepsin activity was measured by 
Bucher’s modification of the Anson-Mirsky 
method, adapted recently in this Laboratory to a 
lyophilized hemoglobin substrate, and was ex- 
pressed in terms of mEq. of tyrosine liberated. 
Uropepsin was measured by I. A. Mirsky’s modi- 
fication of this procedure. HCl was measured by 
colorimetric titration. The production of acid and 
pepsin, and excretion of uropepsin were calculated 
in terms of average hourly output. In these sub- 
jects, the gastric acid output ranged from 0 to 
7.9 mEq./hr. the pepsin output from 0 to 21,219 
units/hr.; the urinary pepsinogen output from 
0 to 373 units/hr. In these ranges the excretion of 
urinary pepsinogen varied directly with gastric 
pepsin output; this supports the concept of an 
exocrine-endocrine partition of gastric pepsinogen 
and justifies the use of uropepsin determinations 
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as a measure of gastric enzyme secretory activity 
under resting conditions. The correlation of acid 
and pepsin outputs in the interdigestive phase 
may account for the association of acid pro- 
duction and uropepsin output noted by others. 
These relations will be evaluated statistically. 


Comparison of pressure and flow pulses in the 
unopened carta artery of the dog. KENNETH 
E. Jocuim. Dept. of Physiology, Univ. of Kansas, 
Lawrence. 

Flow pulses were recorded from the unopened 
carotid artery of anesthetized dogs by means of 
the electromagnetic flowmeter. Pressure pulses 
were recorded simultaneously from the same point 
in the artery with a Lilly capaeitance manometer 
by introducing a fine catheter into the vessel 
through a small branch. Control records in differ- 
ent animals consistently showed that the systolic 
rise began simultaneously in both pressure and 
flow pulses, but that maximum flow was reached 
earlier than maximum pressure. The incisural 
drop in flow was relatively greater in magnitude 
than the corresponding drop in pressure. The 
diastolic portion of the flow curve was more vari- 
able than that of the pressure curve; sometime it 
presented a very gradual descending slope, and 
occasionally a prominent positive wave was evi- 
dent. In some animals a momentary backflow 
occurred at the end of systole. Epinephrine in 
doses ranging from 0.5 to 10.0 gamma/kg. de- 
creased mean carotid blood flow, the larger de- 
creases (more than 50%) occurring with the larger 
doses. The ratio mean carotid pressure/mean 
carotid flow was increased, sometimes by more 
than 300%, for periods of 8 minutes or more. 
Histamine intravenously in doses of 100 gamma/ 
kg. decreased the carotid flow by as much as 66% 
and reduced the pressure/flow ratio by almost the 
same percentage. Both flow and pressure pulses 
were altered in such a way that they became al- 
most exactly superimposable. 


Effect of theophylline, theophylline ethylene- 
diamine and 8-chlorotheophylline on electro- 
corticogram of rabbits. R. J. Jouns* anp H. E. 
Himwicu. Medical Div., Army Chemical Center, 
Md. 

Theophylline, theophylline ethylenediamine, 
and 8-chlorotheophylline were administered i.v. 
to locally anesthetized, curarized, artificially re- 
spired rabbits and electrocorticograms and 
electrocardiograms were recorded from monopolar 
electrodes with a 4-channel Grass electroencepha- 
lograph. Preliminary experiments showed that 
with low rates of injection it required more drug 
to produce seizures than was required at high 
injection rates. Furthermore, at very low rates 
(about 1 mg/kg/min.) no amount of drug would 
invoke seizures. For that reason the rates of in- 
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jection were based on animal’s weight and theo- 
phylline content of the drug, being 4/mg/kg/min. 
for theophylline, 5 mg/kg/min. for theophylline 
ethylenediamine, and 4.75 mg/kg/min. for 8- 
chlorotheophylline. With theophylline and theo- 
phylline ethylenediamine grand mal-like cortical 
seizures were obtained at comparable dosages 
(156 mg/kg. of theophylline and 204 mg/kg. of 
theophylline ethylenediamine which is equivalent 
to 163 mg/kg. of theophylline). 8-chlorotheo- 
phylline produced no changes in the electrocortico- 
gram at this rate of administration, nor did it 
produce seizures when given more rapidly and in 
much larger doses (up to 1333 mg/kg.). Further 
work is being done to investigate the marked 
difference between 8-chlorotheophylline and the 
other 2 drugs, whether due to pharmacological 
inactivation from chlorination in the 8 position, 
low solubility, or to an inability to permeate the 
blood-brain barrier. 


Inhibition of luminescence by homologous series 
of carbamates. Frank H. Jounson, Ricu- 
ARD Simpson,* EvizaBpetH A. FLAGLER* AND 
KaTHERINE McGeer.* Biological Lab., Prince- 
ten Univ., Princeton, N. J. 

The action of a representative series of car- 
bamates from n-methy] to n-octyl, as well as some 
other derivatives, on bacterial luminescence was 
studied in relation to drug concentration, tem- 
perature and hydrostatic pressure. At low tem- 
peratures and normal pressure, each caused a 
reversible inhibition involving a ratio of between 
1 and 2 carbamate molecules/enzyme molecule, 
and the concentration required for a given in- 
hibition appeared directly related to the activity 
coefficient of the derivative, from methyl! to butyl 
but not all the way to octyl carbamate. The 
amount of inhibition at a given concentration was 
various affected, among the different derivatives, 
by arise in temperature. The data indicated that 
a given carbamate formed multiple equilibria 
with the enzyme affected, the predominant equi- 
librium depending upon conditions of drug con- 
centration, temperature and pressure. At optimum 
temperature, pressures up to 8,000 lbs./sq. in. 
decreased initially moderate inhibitions by methyl, 
ethyl or propyl carbamates, had little influence on 
moderate inhibitions by butyl or amyl carbamates, 
and increased the initially moderate inhibitions 
caused by hexyl or octyl carbamates. 


Ether cencentration in gas and blood samples ob- 
tained during anesthesia in man and analyzed 
by mass spectrometry. Cecit S. Jones,* Ep- 
WARD J. BALDES, AND ALBERT FAULCONER, JR.* 
(with the technical assistance of JoHNn Saart).* 
Mayo Clinic, Rochester, Minn. 

Various authors reporting on the concentrations 
of ether in respired gas mixtures, on the concentra- 
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tion of ether in arterial and venous blood, and 
on the ratio between the concentrations of ether 
in a blood and a gas phase at equilibrium (dis- 
tribution ratio), have presented conflicting values 
for such measurements during ether anesthesia in 
animals and in human beings. As a preliminary 
to further study of these problems, methods of 
utilizing the mass spectrometer for qualitative 
and quantitative analysis for di-ethyl ether in 
samples of gas and blood were evolved. These 
methods require refinement to increase their ac- 
curacy. They were applied to the determination 
of ether concentrations in samples drawn from 10 
surgical patients receiving ether anesthesia and 
to the determination of the in vitro values for the 
distribution ratio. The results so obtained do not 
depart too widely from the generally accepted 
figures given in standard tests. Values for the 
distribution ratio for ether for the samples of 
blood from 14 subjects ranged between 12.2 and 
16.9. Between the thirtieth and sixtieth minutes 
of ether anesthesia, the concentrations of ether 
in arterial blood varied with the depth of anes- 
thesia, between 78 mg. and 153 mg. ether/100 ml. 
of blood. The mean value of 100 mg. ether/100 ml. 
venous blood falls within the extremes reported 
for man in respect to concentration of ether. 
Concentrations of ether in the inspired gas mix- 
ture varied, the mean value being 8.5 volumes of 
ether vapor %. Analysis of samples of tracheal 
air showed that the inspired ether mixtures were 
diluted in their passage toward the lungs. 


Effects of excess potassium followed by Ringer’s 
solution on responses of skeletal muscle. Ar- 
THUR J. KAHN* AND ALEXANDER SANDOW. 
Washington Square College of Arts and Sciences, 
New York Univ., New York City. 

The current studies are a continuation of re- 
search previously reported (Federation Proc. 8: 
177, 1949). Muscles immersed in a 48 mg.% K 
Ringer’s solution produce a depth (R) of latency 
relaxation in isometric twitches which within 4 
minutes is 270% of normal and then rapidly de- 
creases to zero in about 50 minutes. Tension out- 
put (T) shows a similar time course, although 
the initial increase is only 25%. We interpret the 
immediate enhancing effects on R and T as an 
indirect consequence on the contractile system 
of the direct action of K on the membranes of the 
muscle fibers, and the later depressant effects as 
due to penetration of K and its direct action on 
the contractile system. When a muscle is immersed 
in the K-enriched solution for 4 minutes, thus 
developing the enhanced R and T responses, and 
is then returned to normal Ringer’s, the enhanced 
effects are nevertheless maintained always above 
normal, though with some decreases, for about ? 
hours. The continuance of the enhanced respor- 
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ses of the muscle in Ringer’s after the initial K- 
treatment indicates 1) that the initial K-treat- 
ment has resulted in some relatively permanent 
alteration of the system responsible for generation 
of the latency relaxation and tension output; and 
2) that the absence of the depressant effects is 


evidence that their production, when the K acts . 


continuously beyond: the initial 4-minute interval, 
is due to its penetration and thus direct action on 
the contractile system. 


Enzymatic activity of surface denatured catalase. 
J. GORDON KaPLan (introduced by W. W. Wat- 
cott). Dept. of Zoology, Columbia Univ., New 
York City. 

That a ‘surface-denatured’ enzyme may retain 
its enzymatic properties has already been demon- 
strated for the pepsin-albumin system. An intra- 
cellular enzyme, catalase, was studied for activity 
in the surface-denatured state, since this class of 
enzymes probably exists within the cell at the 
surface of cellular structures. A suspension of 
crystalline beef-liver catalase buffered at pu 6.9 
was placed drop-wise on the air-water interface 
of a Langmuir trough buffered at the same pu, 
allowed to form a monolayer and then compressed 
into a solid fiber (Devaux effect) which was lifted 
from the trough by a needle. These fibers, after 
washing, were the site of a vigorous bubble forma- 
tion when they were covered with a dilute H.O, 
solution; after heating at 100°C. for a few minutes 
all their activity was lost. A comparative study 
of the effect of temperature on the enzyme in 
solution vs. the enzyme as fiber revealed a striking 
difference between the two. Heating at 50°C. 
up to 4 hours increases the activity (residual) of 
the fiber, whereas it decreases the activity of the 
catalase in solution. All measurements were made 
in the Warburg respirometer. The evidence per- 
mits the following conclusions: a) The change in 
behavior of the fiber is due to its altered physical 
properties; and 6) The difference in behavior 
Suggests that it is the fiber, not contaminating 
native molecules in solution, which possesses the 
enzymatic activity. 


Testicular and crystalline hormone implants in 
the rat seminal vesicle. Seymour Katsu (intro- 
duced by Harry A. CuHariprer). Washington 
Square College, New York Univ., New York 
City. 

Testis autografts (averaging 2.5 mg.) and homo- 
grafts (averaging 11.6 mg., from 15-day-old rats) 
Serve to maintain the reproductive accessories of 
astrated adult hosts which receive these trans- 
plants to the seminal vesicle. The criteria 
employed are weights, and histological and cyto- 
ogical evidence of stimulation of the vesicular- 
prostate complex. The greatest androgenic effects 
bre seen in closest proximity to the grafts. Micro- 
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scopic examination of the serially sectioned im- 
planted-vesicles reveals the autografts to be more 
severely disorganized than the homoiografts. Im- 
plants of pancreatic, salivary, thyroid, fetal mem- 
brane, and placental tissues and cholesterol, 
estrone and progesterone crystals have no andro- 
genic effects as measured by the three above- 
mentioned criteria; but the efficacy of testosterone 
propionate is well demonstrated since each vesicle 
receiving these crystals weighs more than twice 
the normal and shows more intense cytological 
activity. The contralateral vesicles and ventral 
prostates of the testosterone-implanted animals 
are morphologically and histologically normal. 
Thus the results of the testicular and testosterone 
series indicate the establishment of an androgenic 
field with greatest potency at the site of implanta- 
tion: in the testicular series a tall columnar 
epithelium is found close by the graft while more 
distantly a low epithelium is seen; the testosterone- 
treated vesicles are at least twice as large as their 


mates. Previous studies with adrenal and ovarian 


implants support these results. 


Effect of intravenous hydrochloric acid-amino 
acids on plasma chloride. Yate J. Katz (intro- 
duced by GeorcE E. Faur). Clinical and Lab. 
Service, St. Barnabas Hospital, Minneapolis, 
Minn. 

Occasions arise when it is desirable to administer 
intravenously the chloride ion without the use 
of the sodium ion. Significant amounts of chlorides 
cannot be given in the form of free hydrochloric 
acid. A mixture of 0.05 molar HCl and a 5% com- 
mercial protein hydrolysate was found to have a 
pu of 4.0, and 0.10 m HCl in 5% amino acid to 
have a pH of 3.3; while unbuffered 0.05 n and 0.1 N 
HCl are pu 1.4 and p 1.1 respectively. Commercial 
protein hydrolysate with 3.3 gm. HCl added per 
liter was injected into the ear vein of the rabbit, 
in an amount of 20 cc/kg. The plasma chloride 
content was increased an average of 24 mg.%. 
(Expressed as NaCl it would be 39 mg.%.) Pro- 
portional rises were found with repeated injec- 
tions. Since amino acids are metabolizable the 
chloride remains in excess. A decrease in the 
alkaline reserve results. This type of solution 
should provide the clinician a means of simul- 
taneously treating hypochloremia and alkalosis. 


Age and serum cholesterol concentration in nor- 
mal man. ANCEL Krys, OLar MICKELSEN, Rus- 
SELL HayEes* AND Erma v. O. MILLER.* Lab. 
of Physiological Hygiene and the Students Health 
Service, Univ. of Minnesota, Minneapolis. 

Serum total cholesterol concentrations were 
measured in 2050 urban Minnesota students, busi- 
ness and professional men who were found clini- 
cally normal in detailed examinations. Both 
Liebermann-Burchard Bloor extract and Sperry- 
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Schoenheimer digitonin methods were used 
without significant differences between results. 
For 1114 males from 17 through 45 the relation 
holds: Y = 126.8 + 2.35X, E, = + 0.18, where Y 
= cholesterol mg. %, X= age, E, = standard 
error of the slope. For 287 males 45 through 55 
years the equation is: Y = 187.9 + 1.21X, K, = 
+ 0.71. For 52 males aged 55 through 78 the equa- 
tion is: Y = 476.6 — 3.66X, EZ, = + 0.75. These 
slopes are all significantly different. For 564 
females aged 17 through 30 years we have: Y = 
134.4 + 1.98X, E, = 0.43, compared with Y = 
126.0 + 2.39X, EF, = + 0.33 for 1025 males of the 
same ages. For age 22.0 years estimated values 
for males and females are, respectively, mean = 
178.7, 177.8, S.D. = + 33.9, 31.2, S.E. = + 1.06, 
1.31. The least-squares equation for 30 normal 
boys aged 6 through 12 is Y = 176.1 + 1.19X, 
E, = + 2.91. For all ages the standard deviations 
are between 24 and 36 mg.+. The data demonstrate 
a marked curvilinear relation, with minimal values 
in late adolescence, maximal values in the 50’s, 
and progressive decrements in old age. Preliminary 
norms and fiducial limits are established for ages 
17 through 78 (females 17 through 30) for compar- 
able populations. For ages 20, 30, 40, 50, 60, and 
75, the means are, respectively, 173.8, 207.3, 230.8, 
248.3, 267.0, and 202.1. 


Further studies on prophylaxis and therapeusis of 
experimental renal hypertension with renal ex- 
tracts. J. P. Krety,* J. M. Kiety,* Bess G. 
Oscoop,* JoHN MARSHALL* AND G. E. WAKER- 
Lin. Univ. of Illinois College of Medicine, Chi- 
cago. 

During the past 10 years our research has con- 
clusively demonstrated that certain renal extracts 
are very effective in the treatment and prophy- 
laxis of experimental renal hypertension in dogs. 
During the past year the following progress was 
made toward determining the mechanism of the 
antihypertensive action and toward achieving 
optimal methods of extraction. Of 5 renal hyper- 
tensive dogs treated with crude hog renal cortex 
extract containing renin 2 showed good, one 
questionable, and 2 no reductions in blood pres- 
ure. Of 4 renal hypertensive dogs treated with 
semi-purified hog renin (70 pu/mg. N) 2 showed 
good and 2 no reductions in blood pressure. 
Prophylaxis of 4 dogs with crude hog renal cortex 
extract containing renin was successful in 3 of 
the animals. The results suggest that a 48-hour 
aqueous extract of aceton-ether desiccated and 
defatted hog renal cortex powder is less effective 
than a 16-hour extraction; that a previous course 
of extract of whole hog kidney interferes with 
the therapeutic effect of crude hog renal cortex 


extract containing renin and of semi-purified hog ~ 


renin; and that anti-renin may be involved in 
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the therapeutic and prophylactic effects seen. 
Renal clearance studies strongly suggest that 
the therapeutic and prophylactic effects were not 
due to changes in glomerular filtration rate or 
renal blood flow. We are now conducting further 
therapeutic and prophylactic experiments with 
-semi-purified hog renin (for which a high yield 
method of preparation has been developed), with 
crude hog renal cortex extract containing renin, 
and with hog renal medulla extract. 


Psychomotor aspects of the orbitofrontal cortex. 
H. E. Kine (introduced by Carney LanpiIs). 
Dept. of Research Psychology, New York State 
Psychiatric Inst., New York City. 

In an investigation of the effects of frontal lobe 
damage upon higher motor functions in the human 
it has been found that the surgical procedures of 
prefrontal venous ligation (the bilateral occlusion 
of all the cortico-dural veins visible between a 
point 2 cm. caudal to the tip of the frontal pole 
and a point 2 cm. caudal to the coronal suture), 
superior topectomy (the bilateral excision of 
Brodmann’s cortical areas 9, sometimes 10, 8 
and 32) or orbital topectomy (bilateral excision 
of areas 11, sometimes 47, 10 and Walker’s 13) all 
significantly decreased motor performance when 
measured at a period 10 days after operation, but 
measures made 3 months after operation revealed 
the patients to again perform at their preoperative 
level of ability. Measures have been made of 
response time, speed of continued movement and 
movement dexterity upon these operative groups. 
When all cases (24) were considered together the 
reduction in performance following operation was 
approximately 15%, and was statistically signifi 
cant. When different operative subgroups were 
considered separately they were seen to be affected 
differentially, with the superior topectomy cases 
showing the greatest temporary reduction, pre- 
frontal venous ligation cases showing the next 
greatest reduction and the orbital topectomy 
cases showing the least interference with per- 
formance. It appeared unlikely that these reduc- 
tions could be explained in terms of general post- 
operative sluggishness and inattention since no 
such alteration was noted in a large number of 
sensory tests administered at the same testing 
intervals which required close attention for their 
adequate performance. It would appear that 
operations involving the orbitofrontal cortex con- 
stitute a temporary interference with a motor 
integrative system at the higher levels, this inter- 
ference being greater when the damage is on the 
superior surface of the brain. 


Longevity as a function of diet in the C3H mouse. 
JoserpH T. Kinc anp M. B. VisscHer. Depl. 
of Physiology, Univ. of Minnesota, Minneapolis. 
Several workers have reported increased life 
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span in rats and mice on caloric restriction. In 
this study C3H males were used in order to avoid 
the problem of mammary cancer. The mice were 
housed individually, put on the diets at weaning, 
and kept in an air-conditioned room. One group 
was fed ad libitum on commercial chow; the other 
three groups were given the semi-purified diet 
described by Visscher et al. A control group was 
fed ad libitum. One restricted group received 
approximately 66% of the normal caloric intake, 
with normal protein, vitamin and mineral intake. 
The other restricted group received approxi- 
mately 50% of normal caloric intake with about 
15% restriction of protein, vitamins and minerals. 
The group on 33% restriction had the longest life 
span (av. 755.4 days). Those on 50% restriction 
ollowed (av. 652.9 days); the controls were next 
(av. 623.5 days). Those fed commercial chow 
showed the shortest life span (av. 585.8 days). 
Moderate calorie restriction results in the greatest 
life span. 


Hemolysis by intracellular crystal formation. 
Bruno Kiscu. Fordham University and Marine 
Biological Laboratory, New York City and Woods 
Hole, Mass. 

In eels caught in a deadly sick condition g kind 
of hemolysis was observed up to now unknown in 
hematology. One or more crystals of prismatic 
shape developed in red vlood cells, there stretch- 
ing and growing up to twice the length of a normal 
erythrocyte, finally rupturing the cell membrane. 
These crystals are not hemoglobin but are soluble 
in water. In the polarizing microscope the extinc- 
tion occurs at 90°. It is supposed that an infectious 
disease, probably a virus infection, is the reason 
for this type of hemolysis. 


Ventricular complex of the electrocardiogram of 
birds. Bruno Kiscu. Mount Sinai Hospital and 
Yeshiva Univ., New York City. 

Previous literature on birds states that the elec- 
trocardiogram of birds has no R but only a deep S 
as main ventricular initial deflection. In 20 experi- 
ments seagulls and chickens were investigated and 
the following results were obtained. The usual 
extremity leads, taken with needle electrodes 
show left axis deviation with a very low voltage 
in Lead I. Leads II and III are very similar to 
each other. Asmall R and a deep S is nearly always 
present in Leads II and III. T is upright in II 
and III, very low in J.'Chest leads taken in the 
level of the ventricles with Wilson’s Central 
Terminal, show at the right side of the chest no R 
as a rule but a QS. Those from the left side of the 
chest show an rS always. Direct V-leads show a 
QS on the pectoral surface of the right ventricle, 
a small R and deep S on the left ventricle and a 
QS on the dorsal surface of the ventricle. 7 is 
diphasic, often with a quick deep final phase. 
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Inside each of both the ventricles and auricles 
the ventricular complex starts with a high up- 
stroke (R). In most cases there is no, or a very 
small, S, and always an inverted 7’. The same type 
of ventricular cardiogram can be registered from 
the surface of both auricles and of the aorta. 
The ventricular complex in the unipolar extremity 
leads is characterized by a high R in the VR po- 
tentials. Because these high R waves exist nowhere 
on the surface of the ventricle of the investigated 
birds but are typical for both cavity potentials, 
this is a proof that the right arm potentials really 
reflect the cavity potentials of the ventricle. By 
changing the position of the heart the R in the 
right and left arm potential can be changed too. 
The average of the heart rate of 12 chickens was 
380, their rectal temperature was between 107° 
and 109°; the average heart rate of 8 seagulls was 
found to be 450 and the temperature between 
104.5° and 106°. Auricular fibrillation can be pro- 
duced in birds by local application of acetyl 
choline on the auricles. 


Analysis of retrograde conduction to the atria 
from premature ventricular contractions, a com- 
mon occurrence in the human heart. ALBERT 
D. Kistin* anp Mitton LAanpowne. Cardio- 
vascular Research Unit, Veterans Admin., Wash- 
ington, D.C. 

Retrograde conduction to the atria from pre- 
mature ventricular contractions, generally con- 
sidered rare, was demonstrated in 15 of 33 unse- 
lected individuals by means of esophageal electro- 
cardiographic leads, although rarely detectable 
in a simultaneous lead II. In esophageal leads 
P waves due to retrograde conduction occur within 
a limited range of time (0.09-0.46 sec.) following 
the premature QRS. They differ in contour from 
sinus P waves and/or are premature. In the 
latter case the interval to the next sinus P wave 
is longer than a sinus P-P interval. Atrial fusion 
complexes occur. Ventriculoatrial conduction time 
is not consistently greater than atrioventricular 
conduction time. Thus there is no evidence for 
‘normal’ unidirectional block in the human. In 
two cases where analysis was possible, ventricu- 
loatrial conduction time varied directly with the 
degree of prematurity of the ventricluar contrac- 
tion and inversely with the sinus rate. This sug- 
gests relative refractory period and vagal influence 
upon retrograde conduction, similar to conditions 
governing normal antegrade conduction. In addi- 
tion, there were two discontinuous orders of mag- 
nitude of ventriculoatrial conduction, differing by 
0.11 sec. in one case and 0.23 sec. in the other; two 
retrograde pathways were hypothesized. The 
limited degree of prematurity of retrograde atrial 
activation following an antecedent premature 
ventricular contraction, favors spontaneous dia. 
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charge of the sinus node which may explain the 
‘compensatory pause’ frequently observed. In 
some cases, however, retrograde atrial activation 
was sufficiently premature to invalidate this ex- 
planation, and in these the ‘compensatory pause’ 
is unexplained or fortuitous. 


Protein content and tryptic activity determined 
by several methods in canine pancreatic juice 
under different conditions of stimulation. S. A. 
Komarov, HERMAN SIPLET* AND Harry SHay. 
Samuel S. Fels Research Inst., Temple Univ. 
School of Medicine, Philadelphia, Penna. 

Protein content was determined by trichlor- 
acetic acid precipitation (Komarov, S. A., G. O. 
LANGSTROTH AND D. R. McFaeg, Canad. J. Re- 
search 17: 113, 1939); tryptic activity was deter- 
mined after activation with various enterokinase 
preparations by 1) a modification of Mett’s 
method (MeEtT, 8. G., Diss. St. Petersburg, 1889), 
2) by the method of TomarE.11, R. M., J. Cuar- 
NEY AND M. L. Harpine. J. Lab. & Clin. Med. 
34: 428, 1959, and 3) the photoelectric method of 
Riggs and Stadie as adopted by Frizepman, M. 
H. F., Gastroenterology 7: 526, 1947, for pancreatic 
juice. In dilution experiments with different types 
of pancreatic juice obtained in acute experiments 
1) after secretin alone, 2) secretin and ‘urecholine’ 
stimulation and 3) postprandial secretion from 
dogs with chronic pancreatic fistula, only Mett’s 
method gave a rectilinear relationship consistently 
over a wide range of dilutions up to 1:20. Results 
with the other methods gave a rectilinear rela- 
tionship for velocity constants only over a narrow 
range of dilutions and even then not consistently 
(<50% of the experiments). In experiments with 
secretin alone and with Urecholine stimulation 
superimposed Mett’s method showed a better cor- 
relation between protein content and units of 
tryptic activity (coefficient of variation from 14.7 
to 33.3%) than did the Tomarelli method (C.V. = 
11.8% to 123.2%) or Friedman’s adaptation of the 
Riggs and Stadie method (C.V. = 14.4% to 54.6%). 
Urecholine in wide range of dosage when superim- 
posed on secretin stimulation consistently pro- 
duced a significant increase in the output of en- 
zymes when measured by the output of protein 
nitrogen or by the Mett method, while the other 
methods failed to show this increase in some ex- 
periments. 


Effect of inhalation of oxygen at high partial pres- 
sure upon cerebral circulation and cerebral 
oxygen consumption in man. R. H. Kovau,* 
D. Y. Cooper, Jr.,* G. L. Emmen,* H. H. 
LorscucKke,* C. J. LAMBERTSEN* AND C. F. 
Scumipt. Lab. of Pharmacology, Univ. of Penn- 
sylvania, Philadelphia. 

To measure the effects of high tensions of in- 
spired oxygen on cerebral blood flow (CBF), cere- 
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bral oxygen consumption (CMRo,) and cerebral 
vascular resistance (CVR) 3 groups of healthy 
young men were studied by the nitrous oxide 
method of Kety and Schmidt. Group 1 (6 subjects), 
the control group, breathed dry air through a de- 
mand regulator for one hour. Measurements A 
were made at the beginning and measurements B 
were made at the end of the one-hour period. The 
conditions of Group 2 (8 subjects) differed from 
those of Group 1 in that 100% oxygen was substi- 
tuted for air after measurements A_ were 
made. The conditions of Group 3 (6 subjects) dif- 
fered from those of Group 2 in that the last 15 
minutes of oxygen breathing were at an ambient 
pressure of 3} atmospheres. Group 3 was con- 
sidered to be in the preconvulsive stage of acute 
oxygen toxicity when measurements B were made. 
Means of measurements are tabulated below in 
terms of 100 gm. of brain/min. 








GROUP 1 








CBF (cc.) 56. 153. 
CMRo, (ec. Oz) | 3.3) 3. 
CVR (mm. Hg/cc.) | 1.3) 1. 





1 
3 





The table indicates that a high tension of inspired 
oxygen, either directly or indirectly, may cause a 
decrease in cerebral blood flow, an increase in 
cerebral vascular resistance, but no appreciable 
change in cerebral oxygen consumption. 


Valves of the hamster caecum. Huco KRvuEGER 
AND Rupy RrescHE., Jr.* Dept. of Zoology, Ore- 
gon State College, Corvallis. 

The caecum of the hamster is slightly sacculated 
and divided into an apical and a basal portion. In- 
ternally, this division is marked by a semilunar 
valve and externally by a groove in the wall of the 
caecum, the groove corresponding to the fixed bor- 
der of the semilunar valve. At least 4 valves can 
be found in the caecum of the hamster: the ileo- 
caecal valve, an apico-basal semilunar valve, 4 
basal semilunar valve and a chevron valve. The 
ileo-caecal valve located at the  ileo-caecal 
junction has a semilunar lip which projects into 
the lumen of the ileum. The apico-basal semilunat 
valve is located immediately on the apical side of 
the ileo-caecal junction. This valve projects into 
the lumen of the caecum and may be considered 4s 
a continuation of a portion of the ileal wall into the 
caecum. Aided by partial constriction of the cae- 
cum the apico-basal semilunar valve could pre 
sumably prevent caecal contents from reaching the 
apex of the caecum and as a result the contents 
coming from the ileum would be shunted into the 
colon. The basal semilunar valve is parallel with 
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the apico-basal valve and is located about 5 mm. 
toward the colon from the apico-basal semilunar 
valve. The chevron valve at the caecal-colonic 
junction is formed by the terminations of the many 
ends of muscular chevrons found in the colon. The 
first of these chevrons projects into the caecal 
lumen and forms a pocket on the caecal wall. 


Preparation and physical properties of crustacean 
sinus gland hormone. ELoise Kuntz (intro- 
duced by Ruts E. Conkuin). Brown University, 
Providence, R. I., and Vassar College, Pough- 
keepsie, N.Y. 

A method of isolating crustacean sinus gland 
hormone from extracts of eyestalks by repeated 
adsorption on Norite A has been developed. Elu- 
tion is accomplished with 10% NH,OH in 50% 
ethanol at 70°C. The preparation causes expansion 
of the dark chromatophores of Uca minax. It is 
also effective in prolonging the life of eyestalkless 
U. minax when given in frequent injections. The 
preparation exhibits ultraviolet absorption peaks 
at 280-285 and 335-340 mu. Measurements of rela- 
tive fluorescence intensity at different hydrogen 
ion concentrations reveal a broad peak extending» 
from pH 2.5 to 6.5 in the presence of phosphate. 


Unipolar electromyograms of patients with derma- 
tomyositis. E. H. Lampert, Sipyt Becketr,* 
C. J. CHen* anv L. M. Eaton.* Sections on 
Physiology and Neurology, Mayo Foundation and 
Mayo Clinic, Rochester, Minn. 

The electrical activity of muscle in 15 patients 
with dermatomyositis was detected with unipolar 
needle electrodes and recorded by a cathode-ray 
oscilloscope. In resting muscle, numerous poten- 
tials indistinguishable from single-fiber potentials 
occurred spontaneously. There was also increased 
irritability to needle movement. In voluntary con- 
traction, muscular weakness was associated pri- 
marily with a decrease in size (amplitude and 
duration), rather than in number of motor-unit 
action potentials, the latter, in some instances, 
approaching the appearance of single-fiber poten- 
tials. Polyphasie motor-unit potentials were in- 
creased in number. The motor-unit action poten- 
tials in myositis were similar to those found in 
progressive muscular dystrophy and to those pro- 
duced by the injection of curare in normal muscle. 
Average values for motor-unit potentials of muscle 
biceps brachii in myositis were: amplitude, 198 + 
l4uv. (n = 137); total duration, 5.7 + 0.3 msec. (n 
= 136); spike duration, 2.1 + 0.09 msec. (n = 108); 
hegative phase, 1.4 + 0.06 msec. (n = 106). Com- 
Parable values in normal biceps were: 507 + 15 
uv., 8.4 + 0.2 msec., 3.4 + 0.07 msec. and 2.2 + 
1.05 msec., respectively (n = 180). In contrast, 
alues in lower motor neuron disease were 2011 + 
218 uv., 12.9 + 0.5 msec., 4.6 + 0.25 msec. and 2.8 
+ 0.14 msec., respectively (n = 58). The electro- 
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myograms indicate that in myositis disintegration 
of motor units occurs by successive loss of muscle 


_fibers from the unit. The occurrence of single-fiber 


potentials at rest, together with biopsy studies, 
suggests that this occurs by derangement of nerve 
terminals or motor end-plates. Degeneration of 
muscle fibers may also occur, but nerve trunks are 
intact. 


Effects of inhalation of oxygen at high partial pres- 
sures upon arterial and internal jugular blood 
gas content, tension and pH. C. J. LAMBERTSEN, 
G. L. Emmet, D. Y. Cooper, H. H. Lorscucxe 

AND R. H. Kovucu (introduced by A. N. 

Ricwarps). Lab. of pein Univ. of Penn- 

sylvania, Philadelphia. 

In studies of the effects upon man of inhalation 
of oxygen at high partial pressure (OHPP) samples 
of arterial and internal jugular blood were col- 
lected during control periods of air breathing at 
sea level and from the same subjects during oxygen 
inhalation at an ambient pressure of 3.5 at- 
mospheres. Several subjects developed convulsive 
seizures due to toxicity of oxygen at the high ar- 
terial pO. produced. The table presents average 
results of measurements on 10 normal men, ex- 
pressed in conventional units. 








Oz, 3.5 A® 


| 


Art. | 


AIR, SEA LEVEL 
BLOOD MEASUREMENTS 





Ven. 


| Ven. 





25.8 | 17.7 
100. 89.7 


O: content 18.6 | 12.3 
% Hb sat. 96.3 | 64.0 
pO» 37. |2350. | 74. 
CO: content 50.2 | 56.1] 47.3 | 55.4 
pCO. 44. | 56. | 40. | 59. 
pH 7.38 7.32 7.41 7.28 














At 3.5 atmospheres the arterial plasma oxygen con- 
tent of 6.5 volumes % nearly met cerebral 
metabolic requirements, as indicated by the near- 
arterial level of jugular hemoglobin saturation. 
OHPP produced a decrease of arterial and increase 
of jugular pCO. The former suggests a moderate 
increase in pulmonary ventilation which was ob- 
served but not routinely measured. It is not pos- 
sible to state whether these findings were related 
to pulmonary irritation or to central effects of CO. 
retention. Alteration of internal jugular pCO: and 
pu by OHPP are probably not important factors 
in development of oxygen convulsions. 


Fragmentation of biliary calculi by ultrasound. 
Haroitp Lamport, Herpert F. NEWMAN* AND 
Raupu D. Ercuuorn.* Lab. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn., and 
Beth Israel Hospital, New York City. 

Many types of human biliary calculi, whether 
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fresh or dried, were fragmented when placed in 
water in cellophane bags and exposed to a strong 
400-kilocycle ultrasonic beam from a Crystal Re- 
search Laboratory generator in an oil bath for 5-60 
seconds. Because of the change in acoustic impe- 
dance at the oil-tissue interface, the ultrasound 
was attenuated and excessive heat and destruction 
of tissue resulted when skin or fluid-filled intestine 
were placed in the oil ultrasonic beam. Even 
though the beam was attenuated on passing into 
water, its subsequent tissue-heating effects ceased 
to be serious, as measured by the appearance of 
tissue immediately after 15 seconds of irradiation, 
although longer periods still can damage tissue. 
Since the gall bladders of the easily available 
laboratory animals are not large enough, the small 
intestine and appendix of the rabbit have been 
studied preliminarily. Approximately 80% of 
biliary calculi placed in exteriorized loops of in- 
testine filled with saline, but with blood supply 
intact, were fragmented during exposures of 10 
seconds. No immediate change in the gut 
appeared. The later results of exposure of intestine 
and gall bladder to calculus fragmenting intensi- 
ties of ultrasound have not yet been determined. 
The superior efficiency of the strong ultrasonic oil- 
propagated beam on the cellophane-encased stones 
as compared to that of the attenuated beam prop- 
agated in water suggests that a short exposure to 
a more intense ultrasonic beam may fragment 
biliary and perhaps other calculi without damage 
to surrounding tissue. 


Effects of hypophysectomy on the respiration and 
cellular components of rat bone marrow. Davip 
LaNDAU* AND ALBERT S. Gorpon. Dept. of 
Biology, Washington Square College of Arts and 
Science, New York Univ., New York City. 
Male hypophysectomized rats (24-4 months 

post-operative) and intact littermate controls of 

the Sprague-Dawley-Holzman strain were used. 

The marrow cells were suspended in partially neu- 

tralized serum from animals of the same endocrine 

status and the cu. mm. O2 consumed/mg. tissue 
nitrogen/hour determined by the standard War- 
burg technique. The percentages of mature 
erythrocytes and nucleated cells as well as the dis- 
tribution of cell types in the latter group were de- 
termined from marrow smears of the suspensions. 

The Qo, (N) for the bone marrow of hypophysec- 

tomized rats—39.2 + 0.6 (S.E.)—was not signifi- 

cantly different from that of the controls—41.3 + 

1.5. The mean nucleated cell content of the normal 

rat marrow suspensions was 58.6% as compared to 

69.3% in hypophysectomized rat marrow. Since 

mature erythrocytes have an extremely low O: up- 

take, recalculation was made of the respiratory 
metabolism in terms of the percentage of nucleated 
cellular elements, On this basis, the Qo, (N) of the 
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marrow of hypophysectomized rats is found to be 
19% lower than that of normal rat marrovy. 
Hypophysectomy did not result in any alteration 
of the concentration of nucleated erythroid cells 
but did induce an increase of lymphocytes and a 
decrease in the numbers of immature neutrophilic 
myelocytes within the marrow. Preliminary ex. 
periments indicate that the bone marrows of 
hypophysectomized rats injected with purified 
growth hormone show a significantly higher Qo,. 


Chronic studies of effect of hydroquinone on man. 
S. Lane,* N. R. Brewer anv A. J. CaRuson, 
Physiology Lab., Univ. of Chicago, Chicago, Iil. 
As was previously reported to the Society in 

April 1949, hydroquinone added to food fats in the 

amount of 0.01% decreases the rate of oxidative 

rancidity from 2 to 50 times. To further study the 
effects of hydroquinone 19 adult human subjects 
volunteered to participate in series of experiments. 

Two males ingested 500 mg. of hydroquinone/day 

for 5 months after an initial control period of one 

month. Eleven subjects, male and female, ingested 

300 mg. of hydroquinone/day for 5 months after an 

‘initial control period of one month. Five males 

and one female ingested 300 mg. of hydroquinone/ 

day for 3 months. Thus our subjects ingested 
amounts approximately equivalent to: a) a 30-year 
supply of hydroquinone in 5 months; b) a 16-year 
supply in 5 months; and c) a 10-year supply in3 
months, assuming that a 70 kilogram man was to 
ingest 1 gram of fat/kg./day and all of the fat was 
treated with 0.01% hydroquinone. Periodic blood 
and urine analysis were made throughout the dura- 
tion of the experiments. Analysis of blood included 
percentage hemoglobin, red blood cell count or 
hematocrit, differential white blood count, sedi- 
mentation rate, platelet count, coagulation time 
and icteric index. Analysis of urine included al- 
bumen, reducing sugars, white blood cells, red 

blood cells, casts and urobilinogen. None o 

the subjects showed any sumptomatology of toxic- 

ity during the course of experiments and in no cast 
were the analyzed data significantly deviant from 
accepted human norms. 


Bladder function following acute denervation and 
in spinal shock. L. L. LANGLEY anpD J. A. WHITE- 
SIDE (introduced by Joun M. Bruun). Dept. o 
Physiology, Med. College of Alabama, Birming- 
ham. 

The urinary bladder adapts to varying volumes 
maintaining a low, approximately constant pres 
sure. Whether this is an inherent ability o 
the bladder musculature or is due to reflex action 
has been questioned. In experiments on more that 
20 dogs we find that the bladder retains its 
capacity to accommodate to changing internal vol- 
ume following complete denervation, during spinal 
shock at which time the micturition reflex is ab- 
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sent, as well as following Etamon (tetraethylam- 
monium chloride) administration in sufficient 
doses to block micturition. We conclude that this 
phenomenon is an inherent property of the bladder 
musculature. Ten cc. of saline introduced rapidly 
into the normal bladder causes an increase in pres- 
sure of approximately 3 cm. H,O. If the pelvic 
nerves are cut the average increase upon the in- 
troduction of 10 cc. saline is 6-7 cm. This sharp 
rise is due to a marked increase in the tonus of the 
bladder wall. Severing the hypogastric nerves re- 
sults in no marked or consistent change when they 
are cut either before or after the pelvic nerves are 
cut. Following complete section of the spinal cord 
at T, the micturition reflex cannot be elicited. 
During this period of spinal shock 10 cc. saline in- 
creases the pressure only 1-2 cm., that is, the blad- 
der is atonic. However, if the pelvic nerves are now 
cut, or if Etamon is given the bladder becomes hy- 
pertonic. Loss of the bladder’s ability to accom- 
modate to varying volumes is seen in spinal shock 
only if the bladder has previously been over-dis- 
tended. 

Do anesthetics depress nerve cells by depressing 
oxygen consumption? Martin G. LARRABEE, 
Juan GarcrtA Ramos* anp EpitaH BuLBRING.* 
Dept. of Biophysics, Johns Hopkins Univ. Bal- 
timore, Md. 

Effects of anesthetics or neuronal metabolism 
and synaptic transmission were compared by 
simultaneous measurements of oxygen consump- 
tion and transmission in excised superior cervical 
sympathetic ganglia of rabbits. A ganglion was 
placed in flowing solution in a small chamber in 
which oxygen concentration was measured with a 
polarized platinum electrode. Rate of oxygen con- 
sumption was determined by measuring the rate 
of fall of oxygen concentration when the flow of 
solution was stopped. Transmission was meas- 
ured by height of postganglionic action potential 
evoked by preganglionic nerve stimulation. All 
anesthetics tested except urethane (chloretone, 
Nembutal, ether, chloroform, also alcohols from 
methanol to octanol) depressed synaptic trans- 
mission reversibly without slowing the resting 
oxygen consumption. Urethane reversibly slowed 
oxygen consumption by a small amount which did 
not seem to increase significantly as the concentra- 
tion rose from levels sparing to those block- 
ing transmission. All anesthetics slowed resting 
oxygen consumption markedly at sufficient con- 
centrations. When oxygen consumption was de- 
pressed by Nembutal or chloretone, it could be 
restored by methylene blue, but depressed trans- 
mission could not. The extra oxygen consumption 
caused by repetitive activity was readily de- 
pressed by anesthetics, but only in direct propor- 
tion to depression of activity. In contrast with 
anesthetics, azide and cyanide reduced the resting 
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rate of oxygen consumption considerably, before 
depressing transmission. Cyanide depressed the 
extra oxygen consumption of activity more than 
the activity itself. These facts suggest that anes- 
thetics depress neurones by some mechanism 
which does not interfere with oxygen consumption. 
Further interpretations are assisted by observa- 
tions on sympathetic nerve trunks. 


Constancy of responses to intra-arterial injection 
of mecholyl in isolated blood-perfused extremity : 
perfusion with pump-oxygenator system. BEN J. 
LAWRENCE, JR.,* ApamM B. Denison, Jr.,* J. 
Maxwe.t Litrte anp Harotp D. Green. 
Dept. of Physiology and Pharmacology, Bowman 
Gray School of Medicine of Wake Forest College, 
Winston-Salem, N.C. 

Fluctuations in blood flow in an isolated extrem- 
ity perfused by an animal are due in part to a con- 
strictor produced by the animal (GREEN, et al. 
Federation Proc. 1950). To eliminate such humoral 
factors we substituted a constant pressure pump 
and an oxygenator composed of glass beads for the 
animal. In this preparation flow was initially 10- 
20 cc/min/100 gm.; it dropped to 2-4 cc. during the 
first 2 hours, rose almost to the initial level at 3-4 
hours then decreased practically to zero at 6-8 
hours. The percentile responses to intra-arterial 
mecholyl varied inversely with the flow except 
during the terminal drop when they decreased pro- 
gressively. Edema, as evidenced by leg weight 
gain, appeared early and increased rapidly during 
the terminal decline in flow but the resulting in- 
crease in viscosity was insufficient to account for 
the reduction in flow. Addition of chloromycetin, 
aureomycin or streptomycin, which prevented 
bacterial contamination, prolonged the experi- 
ments to 18-24 hours without materially affecting 
the sequence of flow changes or edema formation. 
Tetraethylammonium administered to leg and 
blood donor dogs; addition of the B complex vita- 
mins to the perfusion system; regulation of blood 
pu; and, preliminary deplatelization of the blood 
by centrifugation at 3200 rpm for 15 minutes, to 
one hour were all without significant effect. Stor- 
age of pooled blood for 3-5 days at 9°C. with daily 
addition of heparin and streptomycin minimized 
the flucutuations in flow. 


Influence of dietary protein or thyroglobulin on 
liver and plasma protein levels of thiouracil-fed 
rats. J. H. Leatuem. Bureau of Biological Re- 
search and Dept. of Zoology, Rutgers Univ., New 
Brunswick, N. J. 

Adult male rats were fed either 78 % or 18% 
casein diets with or without thiouracil (0.5 %) for 
20 days. Liver protein was greatest following 
thiouracil and 78% casein but was significantly 
increased and to the same extent by 78 % casein 
alone and by 18 % casein plus thiouracil. Liver 
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weight, however, was only markedly increased by 
thiouracil. Liver water content was unchanged. 
Thiouracil feeding increases total plasma protein 
levels due to an increase in plasma globulin 
in addition to its effect on the liver. When adult 
male rats were fed thiouracil (0.25 per cent), thy- 
roglobulin (0.05 per cent) (Proloid) or both for 20 
days the plasma and liver protein effects of thiou- 
racil were abolished. Thyroid, pituitary and liver 
weight increases induced by the goiterogen were 
counteracted by thyroglobulin whereas the car- 
diac hypertrophy induced by thyroid was antago- 
nized by thiouracil. 


Conversion of acetate and lactate te succinate in 
the intact mammal. Jur SHuan LEE* AnpD 
NaTuHAN Lirson. Dept. of Physiology, Univ. of 
Minnesota Med. School, Minneapolis. 

After the administration of CH;C%OOH plus 
normal malonate to fasted rats, C5 00HCH:2CH:2- 
C00H was recovered from the urine (LEE AND 
Lirson, Proc. Soc. Exper. Biol. & Med. 70: 728, 
1949). Similar studies have been made of the con- 
version of the following labeled compounds to suc- 
cinate: NaHC0;, C!%H;C1300H, CH; CHOHC??- 
OOH, C!*H;C'!*HOHCOOH. The results may be 
summarized as follows: 1) NaHC!30; — C1- 
OOHCH:CH:C*OOH; 2) CH;C4%0OH — C- 
OOHCH:CH:CO0H; 3) C!8H;C%O0OH — C- 
OOHC!*H.C*H.C!400H; 4) CH;CHOHC!*O00H 
— COOHCH:CH.COOH; 5) C*H;C'7HOHCOOH 
— CB00HC!*H.C4H.C#¥OOH. In the case of re- 
sult (1), the concentration of labeled carbon was 
of borderline significance only. These isotope dis- 
tribution patterns in the urinary succinate are 
consistent with the in vivo operation of the tri- 
carboxylic acid cycle as influenced by malonate 
inhibition of the conversion of fumarate to suc- 
cinate. 


Nutritional and metabolic factors in peripheral 
vasomotor reactions: vasocompensatory im- 
pairment induced by avitaminosis C. RicHarp 
E. LE (introduced by B. W. Zwerracu). Dept. 
of Medicine, Cornell Univ. Med. College and The 
New York Hospital, New York City. 

As compared to 12 pair-fed controls and an ade- 
quately supplemented synthetic diet, 11 guinea 
pigs deficient in vitamin C for 21-23 days show no 
demonstrable differences in blood pressure or in 
their ability to respond in pressor manner to in- 
travenous and intra-arterial injections of epineph- 
rine. However, when subjected to standardized 
graded hemorrhage, in contrast to the animals on a 
fully supplemented diet, the vitamin-C-deficient 
animals were consistently incapable of elaborat- 
ing the renal humoral vasoexcitor material, VEM. 
Tests were carried out on the unfractionated 
plasma using the rat mesoappendix method. In 
addition, these animals were much less resistant 
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to hemorrhage than their pair-fed controls. The 
amount of blood loss necessary to reduce the blood 
pressure to § its initial value was approximately 
50% of that of the controls. The removal of an 
additional cc. of blood, which was well tolerated 
by the supplemented animals, was followed by a 
gradual fall of blood pressure to zero in 8 of the as- 
corbic-acid-deficient animals. 


Effects of the shear bacterial polysaccharides upon 
cardio-vascular response. CHEesTER E. LEEsz, 
WiuuiaM E. Por.* anp Haroutp Berman.* Dept. 
of Physiology, George Washington University Med. 
School, Washington, D.C. 

Rabbits were given doses of polysaccharide from 
100 to 1200 gamma/kg. This substance has been 
shown to be effective in destroying cancer tissue, 
but posseses strong toxic properties. Electrocar- 
diograms showed tachycardia as the most persis- 
tent finding with inversion of the P and T waves, 
and abnormally high S-T takeoffs. All irregulari- 
ties were reversible and disappeared within 6 hours 
after intravenous administration. Blood pressure 
dropped within 10 to 40 seconds after polysaccha- 
ride administration, and was maintained at 3 to 
3 of its original level for 5 to 10 minutes. A grad- 
ual return to normal limits was then observed, 
which required 15 to 40 minutes. Following 
recovery of the pressure level, injections of the 
agent had no appreciable effect. It appears 
that the depressor action may be tachyphylactic 
in nature. Histamine was suggested as the depres- 
sor agent because of the destructive power of the 
polysaccharide upon cancer cells. Antihistamine 
drugs did not prevent the depressor response. Cir- 
culation time was increased in response to poly- 
saccharides, measured by the cyanide method. The 
recommended dose of cyanide proved fatal in sev- 
eral instances following polysaccharide, but was 
never fatal to the controls. 


Degradation of fatty acids to ‘acetate’ by neuro- 
spora. JosepH LEIN AND Parricra 8. LEIN (in- 
troduced by W. W. Swinaue). Dept. of Zoology, 
Syracuse Univ., Syracuse, N.Y. 

A mutant of Neurospora crassa, 8210, which grew 
in minimal medium supplemented with oleic acid 
was isolated. Further study showed that the mu- 
tant did not grow when supplemented with amino 
acids or water-soluble vitamins but did grow well 
in acetic acid. Growth of the mutant in acetic acid 
could be very markedly inhibited by arginine ot 
lysine but not by other amino acids. Experiments 
were carried out in which oleic acid or acetic acid 
was used as the sole carbon source, and it 
was found that the mutant could derive its carbon 
as well as its necessary supplement from 
both acids. This result was thought to indi- 
cate that the mutant was actually an acetate mu 
tant and that its acetate could be derived from 
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oleic acid. The possibility also exists that acetate 
itself is not the fragment formed from the fatty 
acid but rather that a compound closely related to 
it may be the one produced in vivo. With this reser- 
vation in mind, naturally occurring fatty acids 
were tested to see if they could serve as ‘acetate’ 
donors for the mutant. The compounds were tested 
for inhibition effects using wild type so that inhibi- 
tion phenomena would not mask their ability to 
enable the mutant to grow. From the growth 
studies it appeared that Neurospora crassa can de- 
grade butyric, caproic, caprylic, capric, lauric, 
myristic, oleic, linoleic and linolenic acids into 
‘acetate’ enabling the acetate mutant to grow. 
Stearic and palmitic acids were not degraded to 
usable ‘acetate’ compounds. 


Positivity in ventral horn during bulbar reticular 
inhibition of motoneurons. JEROME Y. LETTVIN 
AND Paut C. DELL (introduced by WarREN 8. 
McCuttocn). Manteno State Hospital and Dept. 
of Psychiatry, Univ. of Illinois College of Medi- 
cine, Chicago. 

We have previously shown that the suppressor 
bulbar reticular fibres in the ventrolateral fascicu- 
lus terminate in the internuncial nucleus of the 
Lateral Column of Ramon y Cajal (the Tractus 
Cellularum Intercornualis Lateralis of Jacobsohn) 
and that stimulation here inhibits and only in- 
hibits the motoneurons even when the current is 
strong enough to excite initially the motoneurons 
themselves. We now show that this inhibition is 
accompanied by a long positive potential in the 
motoneuron pool resembling the positive ‘synap- 
tic potential’ recorded by Eccles with interseg- 
mental reflex inhibition. 


Effect of insulin on transport of certain substances 
across cell barriers. R. Levine, M. S. Go.p- 
STEIN* AND B. Huppiestun.* Dept. of Metabolic 
and Endocrine Research, Med. Research Inst., 
Michael Reese Hospital, Chicago, Ill. 

The intimate mechanism by which insulin acts 
has been looked for in a ‘biocatalytic’ effect on one 
or several of the enzymatic steps of the intermedi- 
ary metabolism of glucose. However, insulin may 
not exert any direct action whatever upon the 
known enzyme systems of the accepted carbohy- 
drate scheme, but it may act by promoting the 
rate of transfer of glucose (and perhaps other sub- 
stances) across certain cell membranes. Accord- 
ingly we are investigating the effect of insulin upon 
the rate of entry into tissues of substances other 
than glucose, preferably non-utilizable, organic, 
naturally occurring compounds. We have recently 
reported that insulin increases the rate and extent 
to which galactose is distributed in the tissues of 
eviscerated nephrectomized dogs. (J. Biol. Chem. 
179: 985, 1949). On the basis of existing evidence it 
was then assumed that the administered galactose 
was not ‘utilized’ (transformed in any way). This 
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has now been experimentally demonstrated. The 
above experiments were repeated using evis- 
cerated nephrectomized rats and analyzing the 
whole carcass. Our data show that at the end of 
the experimental period none of the administered 
galactose has disappeared as a result of insulin ad- 
ministration. It can be concluded, therefore, that 
insulin is affecting some ‘permeability’ process by 
which galactose gains entrance into cells. Prelim- 
inary experiments indicate that this type of insulin 
effect can also be obtained by using fructose and 
lactate but that insulin does not affect the dis- 
tribution of urea, creatinine or sucrose. 


Quantitative determination of fluorescein passage 
through capillaries following ultraviolet irradia- 
tion of transparent rabbit ear chambers. Ep- 
warp A. LicHTeR* AND ALFRED A. SCHILLER. 
Dept. of Physiology, Univ. of Illinois College of 
Medicine, Chicago. 

Modified transparent chambers, similar to those 
described by Ebert, have been inserted in rabbit 
ears to study the manner in which fluorescein dye 
injected i.v. enters and leaves the tissue spaces 
under various dosage levels of ultraviolet irradia- 
tion calculated to affect changes in capillary per- 
meability. The radiation was directed through the 
polished quartz table of the chamber in dosage 
levels approximating rabbit belly threshold 
erythemal responses. Alterations in the size of th- 
vascular bed were determined from serial photo- 
micrographs taken during the control and experie 
mental periods. Approximately 4-5 hours after 
ultraviolet irradiation of the chamber, 50 mg/kg. 
of Na fluorescein in 5 % solution was injected 
intravenously followed by measurements of the 
intensity of fluorescein fluorescence in a given 
microscopic field in the chamber at 1- to 2-minute 
intervals for a period of 60-90 minutes. Fluores- 
cence was determined photometrically by a sensi- 
tive, suitably filtered, multiplier photocell 
adapted to the microscope ocular. The photocell 
was standardized against a piece of stable fluores- 
cent glass placed on the microscope stage above 
a constant intensity lamp. The arithemetically in- 
tegrated areas delimited by the time-intensity 
(fluorescence) curves provide indices of compari- 
son between control and irradiation conditions. In 
several animals under comparable experimental 
conditions, it was observed that the rate and peak 
intensity of dye transudation and resorption was 
greater following irradiation, each chamber serv- 
ing as its own control. Characteristic deviations of 
the experimental chamber from the control, dur- 
ing 3 successive 20-minute intervals, were: a) 
103 % increase in dye; b) 11% decrease, and c) 
27 % decrease, respectively. 


Non-chronotropic T-wave changes produced by 
acetylcholine. Invinc M. Lirsow anp HERMAN 
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K. HELLERSTEIN (introduced by Victor Lor- 

BER). Dept. of Medicine, School of Medicine, 

Western Reserve Univ., Univ. Hospitals, Cleve- 

land, Ohio. 

The effects of acetylcholine upon the blood pres- 
sure and upon intracavitary and extracavitary 
leads of the electrocardiogram of the intact nem- 
butalized dog were studied. Acetylcholine in 
amounts from 0.01 microgram to milligrams was 
injected into the right atrium and mid abdominal 
aorta via indwelling catheters. 1) Intra-atrial and 
intra-aortic doses as small as 0.01 ug. produced a 
significant fall in blood pressure. The former route 
produced changes in the electrocardiogram. 
Acetylcholine therefore is effective in minute doses 
in the intact anesthetized animal. 2) PTa depres- 
sion and increase in the amplitude of the T wave 
(extracavitary leads) were found to be early and 
independent of the blood pressure changes. PTa 
depression occurred in 31 of 34 experiments before 
blood pressure fall and in the absence of chrono- 
tropic effect. The same was true of T wave changes 
in 9 of 31 experiments. The changes are considered 
to be a direct effect of acetylcholine. 3) Acetyl- 
choline produced greater negativity of the intra- 
cavitary T wave and greater positivity of the ex- 
tracavitary T wave. On the basis of current con- 
cepts, acetylcholine either hastens repolarization 
of the ventricular sub-epicardial lamina or retards 
it in the sub-endocardial lamina. 


Electro-icono-grams from the cerebral cortex 
(cats) at the pial surface: ‘spontaneous’ activity 
and responses to endorgan stimuli under anes- 
thesia. Joun C. Litty anp WiiiiamM W. CuHam- 
BERS (introduced by H.C. Bazrrt). FE. R. John- 
son Fndn. for Med. Physics, Univ. of Pennsyl- 
vania, Philadelphia. 

A new technique and some of the results of its 
use are described briefly. The Bevatron (A.I.E.E.- 
I.R.E. Symposium Volume on Instrumentation in 
Medicine and Nucleonics, to be published by the 
American Institute of Electrical Engineers in 1950) 
records some 2-dimensional cross sections of the 3- 
dimensional electrical activity of the brain (elec- 
tro-icono-grams). The input field is picked up by 
25 electrodes in a 5 x 5 square array (8 mm. by 8 
mm.) on the pia, is amplified by 25 amplifiers, and 
used to intensity-modulate 25 light sources in a 5 x 
5 square array at the output. The moving and fixed 
figures and forms of the electrical input field are 
thus transformed into corresponding patterns of 
variation of luminosity of the output field. The 
output field is photographed with a motion picture 
camera at 128 frames/sec. to obtain the records 
called electro-icono-grams or E.I.G.s. By project- 
ing the E.1.G.s. at 16 grames/sec. on a screen sub- 
tending a visual angle of 0.1° to 1.0°, the following 
results can be seen by the observe: 1) In deep bar- 
biturate anesthesia, the cortical responses to nor- 
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mal endorgan stimuli can be seen to spread in the 
primary afferent areas in a stereotyped fashion 
from the zone first activated. 2) ‘Barbiturate 
waves’ are seen to be simple forms which travel or 
which ‘grow’ around a focus and fade away in 
place. 3) Spontaneous activity in the conscious 
animal has traveling, shifting figures of various 
velocities, sizes, and forms, depending, grossly, on 
previous stimuli. 


Behavioral and EEG changes following chronic 
brain stem lesions. D.-B. Linpstey, L. H. 
ScHREINER,* W. B. KNow.es* anp H. W. Ma- 
coun. Depts. of Anatomy and Psychology, North- 
western Univ., Evanston, Ill. 

The possibility that wakefulness and EEG 
desynchronization, in the arousal reaction to affer- 
ent stimuli, might depend upon an ascending in- 
fluence of the brain stem reticular formation, 
rather than upon the influence of afferent volleys 
arriving at the cortex over classical sensory paths, 
was explored by observing the behavior and EEG’s 
of cats with large, chronic lesions of the midbrain 
or diencephalon. After destruction of the anterior 
midbrain tegmentum or hypothalamus, sparing 
sensory connections to thalamus and cortex, the 
animals usually appeared asleep. Their EEG’s ex- 
hibited slow waves and spindle bursts. Ordinary 
stimulation was ineffective, but stronger auditory 
or nociceptive stimuli evoked motor responses 
and EEG desynchronization. Arousal was brief, 
usually not outlasting stimulation. After mesen- 
cephalic interruption of the medial and lateral 
lemnisci and spinothalamic tracts, the animals 
were not abnormally sleepy and showed waking 
EEG’s. When relaxation or sleep occurred, arousal 
and EEG activation was readily induced by affer- 
ent stimuli and usually persisted for long periods 
after stimulation. Of these two systems influencing 
the cortex, that through the tegmentum and hypo- 
thalamus thus appears of greater importance in 
maintaining wakefulness and inducing EEG 
arousal upon afferent stimulation. However, after 
large rostral tegmental or hypothalamic lesions, af- 
ferent stimuli are still able both to arouse theanimal 
and activate its EEG. These effects seem attribut- 
able either to the direct influence of afferent volleys 
upon the cortex, or to collateral excitation of dif- 
fuse projection nucle at the thalamic level. The 
consequences of chronic thalamic lesions are under 
study. 


Nature of muscle membrane potential. GILBERT 
Line (introduced by R. W. Gerarp). Dept. of 
Physiology, Univ. of Chicago, Chicago, Ill. 
Earlier work led to the view that the membrane 

potential (MP) of skeletal muscle fibers (single 

impaled frog sartorius fibers) is of the Don- 
nan type and varies with metabolic and other con- 
ditions as the balance of permeable and imperme- 
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able ions is altered. Thus the A potential (55-80 
mV) was shown to depend on impermeable CrP 
and to fall in proportion as this splits to 
permeable PO, and Cr. The B potential (0-55 mV), 
less metabolism-sensitive, has been related to 
other ions, especially carnosine and hexose phos- 
phates. If hexose-6-P is increased by soaking in 
adrenaline, the B potential is proportionally in- 
creased. The late rise of B potential, previously 
found under IAA action, has similarly been shown 
to parallel a rise in hexose phosphates. It is also 
associated with a rise of internal cations; not of K 
at this stage (though some bound K may become 
free) but of NHy,, released from split ATP, and 
probably others. Such appearance of extra ions 
inside reflects itself in an increase in osmotic pres- 
sure; and in fact muscle weight increases in strict 
parallelism with the B potential. The normal MP 

(Ri) 


RT, K; RT 
should equal ¥- In K, and also equal - In (K,) 
(Nao) 


+R) 
tion of impermeable anions. From the known or 
directly measured values in these equations, the 
MP calculates, respectively, to 105 and 100 mV. 
The directly measured MP (corrected for junction 
potential) is 97.6 + 5.7 mV, maximum 110. Under 
non-equilibrium conditions, as in IAA poisoned 
muscle, when NH, is being produced at the same 
time as K* is leaking out the more complete equa- 
tion of Hodgkin and Katz (J. Physiol. 108: 37, 
1949) is preferable, as the inside-outside ratios of 
different permeable ions are temporarily unequal. 


, where (R;) is the total inside concentra- 


Role of changes in metabolism in acclimatization 
of albino rats to reduced barometric pressure. 
JEROME L. Liprn* anD WILLIAM V. WHITEHORN. 
Dept. of Physiology, Univ. of Illinois College of 
Medicine, Chicago. 

Re-investigation of possible reduction in 
metabolism in acclimatization to oxygen lack was 
suggested by reports of such decrease in congenital 
heart disease. Twenty-four 170 gm. male albino 
rats were acclimatized to 18,000 feet simulated al- 
titude by exposure for 30 days, the final pressure 
being attained gradually over a one-week period. 
Maintenance of growth and increase in hemoglobin 
indicated true acclimatization. O2 consumption 
was measured by an open circuit method with 
specially designed mask and valve system. 
Metabolism of experimental animals declined 32.7, 
38.5 and 40.5% from control values after 0, 2, and 4 
weeks at reduced pressure, respectively, and re- 
mained at —38.5 and —36.8% for 2 weeks following 
return to ground level pressures. Values for litter- 
mate controls at ground level pressures declined 
23.1, 23.1, 32.7, 38.5 and 34.6% on corresponding 
dates. Decreases from control levels are statisti- 
cally significant in both experimental and control 
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groups but not between these groups, and 
are probably due to factors of training and increas- 
ing age of animals. These data on growing rats 
thus support the concept that reduction in total 
O2 consumption plays no role in acclimatization to 
anoxia and raise a question as to the presence of 
true acclimatization in congenital heart disease. 


Effect of egg white injections upon excretion of 
hemoglobin in the rat. Richarp W. LippMAN 
AND HELEN J. UREEN (introduced by Harry 
Go.pBLaTT). Inst. for Med. Research, Cedars of 
Lebanon Hospital, Los Angeles, Calif. 

We have previously reported that when hemo- 
globin is administered intravenously, after the 
production of proteinuria by intraperitoneally ad- 
ministered bovine albumin, there is a sharp in- 
crease in the rate of hemoglobin excretion and a 
pronounced depression of the threshold serum 
hemoglobin concentration, when compared with 
control animals that have received intraperitoneal 
saline solution. In current experiments we have 
investigated the effect upon hemoglobin excretion 
of intraperitoneally administered crude egg white, 
with concomitant proteinuria. Experiments were 
made according to the plan of previous work. Rats 
received 3 injections of saline solution intraperi- 
toneally, the second injection containing 1 gm. 
crude egg white. Hemoglobin was administered 
intravenously after subsidence of the edema and 
vascular disturbance that follows egg white ad- 
ministration, but during maximal proteinuria. It 
was found that, under these conditions, the thresh- 
old serum hemoglobin concentration is slightly in- 
creased, but the rate of excretion at higher con- 
centrations is slightly diminished. Creatinine 
clearances were determined simultaneously and, 
when corrections for the change in glomerular fil- 
tration rate are introduced, it appears that egg 
white reduced the tubular reabsorption of hemo- 
globin but did not significantly affect glomerular 
permeability to hemoglobin. This is in contrast to 
the effect of bovine albumin, which reduced tubu- 
lar reabsorption of hemoglobin but which sharply 
increased glomerular permeability to hemoglobin. 


Effect of renin upon excretion of hemoglobin in 
the rat. RicHarp W. LippMaN aND HELEN J. 
UREEN (introduced by Harry GoLpBLaTtT). 
Inst. for Med. Research, Cedars of Lebanon Hos- 
pital, Los Angeles, Calif. 

By the technique previously reported, the effect 
of intravenous renin administration upon the ex- 
cretion of intravenously administered hemoglobin 
was studied in the rat. Animals were given 3 intra- 
peritoneal injections of saline solution, succeeded 
by intravenous administration of hemoglobin solu- 
tion containing 4 Goldblatt dog units of renin. 
Control animals received similar injections, ex- 
cept for omission of the renin. Simultaneous cre- 
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atinine clearances were performed. When correc- 
tion was made for the slight fall in glomerular 
filtration rate which accompanied renin administra- 
tion, it was seen that there had been a sharp in- 
crease in the rate of hemoglobin excretion, when 
compared with control animals at comparable 
serum concentrations. This is considered to indi- 
cate a pronounced increase in the glomerular per- 
meability to hemoglobin under the influence of 
renin. Preliminary results indicate that the tubu- 
lar reabsorption of hemoglobin, after renin ad- 
ministration, is significantly increased. 


Serial determinations of morning gastric secretion 
in patients with peptic ulcer. A. Lirrman,* C. 
E. Rostere* anp A. C. Ivy. Dept. of Clinical 
Science, Univ. of Illinois College of Medicine, 
Chicago. 

At intervals, usually of 2 to 4 months, we aspi- 
rated the fasting unstimulated morning gastric 
secretion for 90 minutes in 16 ambulatory patients 
with duodenal ulcer. These studies were carried 
out for 1- to 3-year periods to determine the pos- 
sible relationships of the acid and volume output 
to the patients’ clinical courses, treatment and 
other variables. In 8 cases there were sharp drops 
in hourly acid output after the first tests; these 
patients all had typical ulcer symptoms at the time 
of the first test. However 5 of the 8 patients failing 
to manifest such a drop with remission also had 
active symptoms. Of 9 cases in which tests were 
done during subsequent recurrences, in 8 there 
were no accompanying rises in acid output, indi- 
cating that morning gastric secretion was not in- 
fluenced by ‘activity’ of the ulcer. However, all 
recurrences under observation were of brief dura- 
tion prior to testing, while the episodes present at 
the time of the first tests were sometimes 
protracted and severe, suggesting that sharp falls 
from initially high levels in the first tests occurred 
most often in association with remission from pro- 
longed and severe clinical episodes. In only a few 
instances was there a possibility that antacid ther- 
apy was related to fluctuations in acid output. 
Also, treatment with atropine in 3 of 7 cases re- 
sulted in pronounced diminution of acid secretion 
although medications were always withheld for 36 
hours before each test. Stopping atropine in these 
three cases was followed by sharp rises in acid out- 
put. 


Gastric secretory inhibitor factor in canine gastric 
juice. Grorce R. LIVERMORE, JR.* AND 
Cuar.es F. Cope. Section on Physiology, Mayo 
Clinic and Mayo Fndn., Rochester, Minn. 

Gastric juice was collected from Heidenhain and 
Pavlov types of gastric pouches while these were 
secreting in response to subcutaneous injections 
of mecholyl or histamine. After neutralization, a 
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fraction of the juice was precipitated by the addi- 
tion of ethanol until the concentration of ethanol 
in the sample was 80%. The gastric secretory in- 
hibitor activity of this precipitate after it had been 
dissolved or suspended in physiologic saline solu- 
tion was determined by the assay procedure of 
Code, Blackburn, Livermore and Ratke (Gastro- 
enterology Dec., 1949). In most instances the in- 
travenous injection of the precipitates inhibited 
gastric secretion. The inhibitor factor was most 
concentrated in juice from Pavlov pouches after 
stimulation with mecholyl and least in juice from 
Heidenhain pouches after stimulation with hista- 
mine. A higher concentration of the active ma- 
terial was present in juice from a Heidenhain 
pouch after stimulation with mecholyl than in 
juice from a Pavlov pouch after stimulation with 
histamine but the inhibition produced by equal 
weights of the 2 types of precipitates was slightly 
greater in the case of the juice from a Pavlov pouch 
after injection of histamine. Changes in body tem- 
peratures during the assays were recorded and the 
correlation between these and the amount of in- 
hibition has been studied. It was found that in 
many cases a correlation did exist between body 
temperature and inhibition but in addition it was 
noted that a high degree of inhibition sometimes 
occurred without fever and conversely a high fever 
was sometimes present without significant gastric 
secretory inhibition. 


Establishment and relief of asphyxial blocks in 
spinal motoneurons. Davip P. C. Luoyp. Labs. 
of Rockefeller Inst. for Med. Research, New York 
City. 

An exploring electrode may be so placed on, or 
in, the cord that antidromic responses of in- 
tramedullary myelinated axons (M-segment), ini- 
tial axonal segments (I-segment), bodies, and den- 
drites of motoneurons are distinguishable. Inter- 
pretation of asphyxial changes in these responses 
is facilitated by observations on cocaine block of 
nerves in volume conductors. Below a block nor- 
mally triphasic, responses become monophasic 
positive deflections. Above a developing block, the 
2nd (negative) phase increases pari passu with loss 
of the 3rd phase, demonstrating that intensity of 
the sink at a point increases when that point does 
not subsequently become a source for sinks de- 
veloping beyond that point. Thus, in volume, 
blocks are located between points at which nega- 
tive phases increase and points at which negative 
phases disappear. On asphyxia M-segment re- 
sponses, normal for some 3 minutes, increase 
rapidly to a maintained maximum, while all other 
responses disappear. Promptly, on restoring ven- 
tilation, M-segment responses decrease precipl- 
tately, but incompletely, I-segment responses re- 
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cover and overshoot, while dendritic responses re- 
main absent. Then, slowly, as dendritic responses 
recover, M-segment responses further decrease, 
and I-segment responses decline from overshoot 
level toward normal. Therefore, asphyxial block, 
established between axon segments, on reventila- 
tion shifts toward the dendrites before resolving. 
After repeated asphyxial insult, blocking time in- 
creases and, coincidentally, the influence of 
asphyxial hyperexcitability becomes apparent as a 
transient augmentation, before block is reestab- 
lished, of response in depressed dendrites. As- 
physixal changes in dendritic response now re- 
semble somewhat those, described by Brooks and 
Eccles, in the ‘antidromic focal potential’ of spinal 
cords depressed by sodium pentobarbital (Nem- 
butal). 


Sodium as inhibitor of potassium effect upon frog 
nerve fibers. ANDERS LUNDBERG (introduced by 
R. LoRENTE DE NO). Rockefeller Inst. for Med. 
Research, New York City. 

Treatment of frog nerve (spinal roots or sciatic 
nerve trunk) with sodium chloride at 2-3 times the 
concentration present in Ringer’s solution (0.1N) 
results only in a slight depolarization of the nerve 
fibers; nevertheless, the presence of an excess of 
sodium ions in the external fluid of the nerve fibers 
markedly inhibits the depolarizing action of a 
given excess of potassium ions, insofar as both the 
rate at which the depolarization is established and 
the maximal depolarization itself are considerably 
less than when the excess of potassium ions is 
present in an isotonic (0.1 N) solution. On the other 
hand, decreasing the tonicity of the solution by 
withdrawal of sodium chloride results in an in- 
crease in the rate of depolarization by potassium 
chloride (0.05 nN). An oscillographic analysis has 
been carried out of the effect of an excess of sodium 
ions upon the nerve fibers. Even after several 
hours 0.33 N sodium chloride does not block con- 
duction of impulses. The most remarkable change 
observed consists in a reduction in the fast elec- 
trotonus. 


Circulation in membranes of the frog and hamster 
after stasis, trauma and under pathological con- 
ditions. BRENTON R. Lutz, GeorcE P. Futron* 
AND Rospert P. Axers.* Dept. of Biology, Bos- 
ton Univ., Boston, Mass. 

Blood flow in small vessels of the frog retrolin- 
gual membrane, vocal sac, bladder and mesentery, 
and of the hamster cheek pouch was studied for 
sludged blood, under normal, pathological and 
Surgical conditions, and after stasis. Reflected and 
transmitted light were used with magnifications 
from X 54 to X 520. True sludged blood was not 
found in hamsters with advanced tumors, staphy- 
lococeus infection or surgical trauma, nor in frogs 
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traumatized or with ‘red leg.’ Apparent sludged 
blood occurred in some hamsters in vessels ex- 
amined by reflected light at low magnifications 
(X 54, X 90). The same vessels seen by trans- 
mitted light at higher magnification (Xx 200) 
showed erythrocyte groups separated by plasma, 
white cells and platelets. When these erythrocyte 
groups were compressed by a microprobe, the in- 
dividual erythrocytes separated freely, and passed 
separately into capillaries. After stasis for days, 
erythrocytes packed in vessels remained unagglu- 
tinated and flowed individually when the vessel 
was rubbed with a microprobe or cut with a micro- 
knife. A significant result of venous occlusion, for 
20-45 minutes by clamping cheek pouch vessels, 
was mass platelet accumulation on some vessel 
walls at release. Individual platelets or small 
groups broke off into the stream, then additional 
platelets collected at the same place. Frequently 
channeling of blood flow through complex routes in 
adherent platelet masses occurred, but sludged 
blood was not observed under these conditions. 
These platelet masses may be the basis of local or 
remote thrombus formation following injury and 
stasis. 


Determination of amount of ice formed in blood 
at various freezing temperatures. BAsILE LuUYET 
AND Pau. Scumipt.* Dept. of Biology, St. Louis 
Univ., St. Louis, Mo. 

Though freezing is a classical method for pro- 
ducing hemolysis, it has been reported that blood 
can be frozen solid, above —3°C., without appre- 
ciable hemolysis (Strum1a. Conference on Blood 
Preservation. Harvard: 1949, p. 160). It was sug- 
gested (LuyeEt, zbid., p. 144) that the erythrocytes 
escape congelation and injury because they 
become gradually dehydrated by exosmosis in the 
concentrated plasma left when water crystallizes 
out of blood in the process of freezing itself. To 
check this possibility we determined calorimetri- 
cally the amount of ice formed in blood exposed to 
temperatures from —1° to —25°C. The blood to be 
frozen—oxalated ox blood—was sealed in glass 
ampules, and these were cooled in a mercury bath 
maintained at the desired temperature. The follow- 
ing values, taken from a curve obtained with the 
blood of one animal, represent the essential find- 
ings: 

PO AC 60 a5 

75.8 84.8 89.0 91.6 


The amount of ice formed did not increase further 
when the temperature was lowered from —8° to 
—25°. Thus at —2° only some ? of the water is 
frozen (59% of the entire blood, the water-content 
being 77.9%); this is enough to make the blood 
appear ‘frozen hard,’ but sufficient room is left in 


Temperature (°C.): 
% of water-content frozen: 
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the interstices for the partially dehydrated eryth- 
rocytes to be preserved in ‘cold storage.’ 


Resumption of rhythmic contractions by amniotic 
muscle after its solidification in liquid nitrogen. 
BastLe LuyEt AND FEDERICO GoNnZzALEs.* Dept. 
of Biology, St. Louis University, St. Louis, Mo. 
Excised fibers of skeletal muscles were reported 

previously to respond to electric stimulation after 

they had been solidified in liquid nitrogen if the 
rate of cooling and rewarming was of the order of 
several hundred degrees/sec. The present report is 
concerned with the resumption of rhythmic con- 
traction after the same treatment in a system 
which is spontaneously contractile, the nerve-free 
smooth muscle of the amnion. Pieces of amnion of 
the chick were partially dehydrated by immersion 
in a solution of ethylene glycol; then, after the ex- 
cess solution was blotted off, they were dipped in 
liquid nitrogen; finally they were rewarmed 
rapidly by immersion in Tyrode solution at 40.° 
Rhythmic contractions were usually resumed upon 
contact with a glass rod and they continued spon- 
taneously for 15-30 minutes. Some injury resulted 
from the low temperature treatment: contractions 
were often less pronounced than in the controls, 
the percentage of responsive strips was smaller 
and the survival time was shorter. The nature of 
the conditions permitting recovery—ultra-rapid 


cooling, ultra-rapid rewarming and dehydration— 
and dependence of the degree of injury on the non- 
fulfillment of these conditions, support the view 
that life is preserved to the extent to which 
crystallization is avoided. 


Substitutes for procaine in ventricular tachycar” 
dia. E. L. McCaw ey, J. E. Stanwoop* ann N. 
A. Davin. Dept. of Pharmacology, Univ. of 
Oregon Med. School, Portland, Ore. 

Surgical manipulation during operations in- 
volving the great vessels (Blalock, Smithwick) and 
coarctation predisposes to ventricular arrhyth- 
mias especially when the most preferred anesthesia, 
cyclopropane, is used. While procaine hydrochlo- 
ride has been found effective in preventing these 
arrhythmias, a large dose is required and its action 
is brief. We have undertaken an investigation of 
the possibility of using other compounds for this 
purpose. Using dogs, ventricular arrhythmias have 
been produced by cyclopropane-epinephrine and 
chloroform-barbiturate-epinephrine combinations 
and by traumatic manipulations in the thoracic 
and abdominal cavities during cyclopropane anes- 
thesia. The mesenteric Pacinian corpuscles appear 
to be particularly involved as a source of stimulus 
initiating irregularities in the sensitized heart. 
Diphenhydramine (J. M. Waite and E. L. Mc- 
CawLey, Abstracts, Pharmacology Soc. Meeting, 
Indianapolis, 1949) has proven superior to pro- 
caine in preventing the ventricular arrhythmias 
initiated by these various procedures. Diphenhy- 
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dramine has a lower minimally effective dose and 
a greater duration of action. If diphenhydramine 
solution is administered slowly, no significant hy- 
potension occurs. While there appears to be no 
change in the level of anesthesia, muscular twitch- 
ings may occur. We found ‘Pronestyl’ (N’-(2-di- 
ethylamino ethyl)-p-aminobenzamide) also effec- 
tive and to have a longer duration of action than 
procaine. Ventricular fibrillation occurs in one- 
fifth of the animals developing arrhythmias if no 
protective drug is administered. Procaine, diphen- 
hydramin and Pronestyl markedly reduces this 
incidence. In no case, however, could ventricular 
fibrillation, once established, be reversed. 


Location of receptors for tonic neck reflexes. G. P. 
McCoucu, T. H. Lina,* I. D. DEERING* anv D. 
Scott, Jr.* Depts. of Physiology and Anatomy, 
Univ. of Pennsylvania School of Medicine, Phil- 
adelphia. 

In 8 decerebrate, labryinthectomized cats, the 
tonic neck reflex to head turning was retained 
after either section of all muscles connecting head 
with neck and atlas with axis (4 cats), or bilateral 
section of muscular branches of the first 3 cervical 
nerves (2 cats), or section of both muscles and 
nerves (2 cats). In 6 decerebrate, labyrinthecto- 
mized cats the first 2 or 3 cervical nerves were ex- 
posed with as little dissection of muscle as 
possible. The tonic neck reflex to turning the head 
was clearly present. An attempt was then made te 
denervate the upper neck joints by circumsection 
of the first 2 or 3 cervical nerves at their emergence 
through the intervertebral ligaments without in- 
juring muscular branches. When this was done uni- 
laterally, the neck reflex was abolished in the ipsi- 
lateral extremities; when bilaterally, it was absent 
in all 4 limbs. In a few preliminary experiments de- 
signed to study the discharge of joint receptors, 
discharges have been recorded from atlanto-occi- 
putal and atlanto-axial ligaments and from the re- 
gion of the 2nd cervical root between its emergence 
from the ligament and the ganglion after section 
of branches traversing muscle. These discharges 
have been elicited by flexion and extension and by 
rotation of the head. It is concluded that receptors 
for the tonic neck reflex to turning the head are 
located in the atlanto-axial and occiputo-atlantal 
joints. If there be muscular receptors which facili- 
tate this reflex, their effect in isolation is sublim- 
inal under the conditions of these experiments. 


Physiological and pharmacodynamic studies of 
blood from x-ray personnel. Davin I. Macut 
AND Stantey H. Macut.* Depts. of Pharma- 
cology and Radiology, Sinai Hospital, and Dept. 
of Radiology, Baltimore City Hospitals, Balti- 
more, Md. 

The senior author has called attention in many 
publications to the fact that certain seedlings 
grown in hydroponic plant-physiological solutions 
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under strictly controlled ecological conditions, aer 
able to detect abnormal or toxic constituents in 1% 
solutions of blood serum, even though these are 
not detectable by ordinary pharmacological or bio- 
chemical methods. Thus it was shown that blood 
sera of various animals, including men, exposed to 
x-rays are definitely toxic for the growth of Lu- 
pinus Albus roots. In the present investigation, 
studies were made in two Baltimore hospitals of 
blood specimens taken from physicians, students, 
technicians, clerks and other personnel employed 
in their radiological departments. Phytopharma- 
cological tests were made on the one hand and 
morphological examinations on the other hand. It 
was discovered that almost all of the blood sera 
from x-ray personnel possessed phytotoxic proper- 
ties, even before morphological changes could be 
discovered in the blood smears. A considerable 
number of the subjects also revealed changes in 
the blood cells, such as leucocytosis, etc. The find- 
ings point to the fact that stray radiations 
do occur in x-ray laboratories in spite of all the 
ordinary precautions taken to keep them out. This 
was corroborated by tests with supersensitive 
films. The hygienic implications of the above find- 
ings are obvious. 


Phytotoxic properties of normal and some patho- 
logical spinal fluids. Davip I. Macurt. Dept. of 
Pharmacology, Sinai Hospital, Baltimore, Md. 
The author has been studying for 25 years the 

phytotoxic properties of normal and pathological 

blood sera. As a result of these studies, it was defi- 

nitely established that the blood sera of a 

few pathological conditions produced definite phy- 

totoxic effects, mainly inhibition of root growth of 

Lupinus Albus seedlings grown under stand- 

ardized, ecological conditions in plant physio- 

logical solution. (J. Lab. & Clin. Med. 26:597, 1941 

and Bull. Torrey Botanical Club, 76:235, 1949). 

Thus, it was shown that the following conditions 

produced marked inhibition of root growth: cata- 

menia, pernicious anemia, leprosy, trachoma, 
pemphigus and various psychoses. More recently 
studies were begun on spinal fluids. It was found 
that a 2% solution of normal spinal fluid yields an 
average index of growth of 92%. Experiments with 

Spinal fluids from menstruating women, and from 

patients afflicted with pernicious anemia, pempni- 

gus, and both functional or organic psychoses all 
yield characteristic phytotoxic indices of growth. 


Changes in vital capacity following release of 
tourniquets obstructing venous return. I. F. 8S. 
Mackay. Dept. of Physiology and Pharmacology, 
Univ. College of the West Indies, Jamaica, 

W.T. 

It is well known that the vital capacity dimin- 
ishes when the recumbent position is assumed. The 
mechanism responsible has been examined by 
Hamilton and Morgan (Am. J. Physiol. 99:526, 
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1932). These authors suggest that when a subject 
lies down, blood is poured from the depend- 
ent veins into the lungs. In support of this they 
showed that tourniquets applied to the four limbs 
at diastolic pressure caused an increase in vital 
capacity. The changes in vital capacity following 
the release of the tourniquets in the recumbent 
position form an interesting pattern. There is 
firstly an immediate and sharp decline in vital 
capacity followed by a rise and then a fall to a 
plateau. The technique used was that of Mackay 
(J. Physiol. 107 :89, 1943). 
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Cardiac acceleration to atropine cannot be condi- 
tioned. THayeER M. MackenziEe* anv W. Hors- 
LEY Gantt. Pavlovian Laboratory, Phipps Clinic, 
Johns Hopkins Univ., Baltimore, Md. 

This laboratory has been concerned with 
the laws governing conditional reflex (cr) forma- 
tion. The criterion as to whether a reaction can be 
conditioned depends not upon the reaction but 
upon the method of its production. Previous 
studies from this laboratory have shown that a 
response involving central nervous system excita- 
tion can be conditioned, but the same re- 
sponse produced by peripheral stimulation can 
hardly be conditioned. Thus a) salivation evoked 
by pilocarpin, gastric secretion from histamine in- 
jection, and hyperglycemia from adrenaline injec- 
tion cannot be conditioned; but 6) salivation and 
gastric secretion as components of food reaction, 
and the emotional hyperglycemia are readily con- 
ditioned. In cases under a) effect is produced by 
action on afferent nerve endings or directly on 
tissues, while in 6) the action is result of central 
nervous excitation. Similarly we have formed car- 
diac crs where acceleration occurs as a component 
of central excitation, e.g. food, pain. Atropine was 
injected from another room by special technique 
to eliminate presence of experimenter; a marked 
unconditional increase to atropine could not be 
conditioned. Using saline as a conditional stimulus 
and 0.1 mg/kg. atropine s.c. as unconditional stim- 
ulus the results were (average of 10 experiments) : 
Rhett atropine 93 control to 141 and saline control 
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116 to 106, 13th minute after injection. Eliza atro- 
pine 94 control to 181 and saline 103 control to 93, 
11th minute after injection. The cardiac like other 
reactions, to be conditioned, must result from cen- 
tral rather than peripheral excitation. 


Effect of lithium on the electrocardiogram of ani- 
mals. Victor A. McKusick (introduced .by 
JAMES A. SHANNON). Cardiovascular Clinic, U.S. 
Marine Hospital, Baltimore, Md. 

Elevation of serum potassium produces a 
pathognomonic sequence of electrocardiographic 
changes in animals and in the human. This study 
had as its objective a definition of the electrocar- 
diographic effects of the lithium ion. In experi- 
ments roughly parallel with those of Winkler et al. 
(Am. J. Physiol. 124:478, 1948) for the potassium 
ion, isotonic (0.65%) lithium chloride solutions 
were infused intravenously in 6 dogs, 1 cat and 2 
rabbits. Intermittent electrocardiographic observ- 
ations were made and the blood level of 
lithium correlated therewith. In 6 guinea pigs the 
lithium chloride solution was administered intra- 
peritoneally in intermittent doses and only the 
lithium blood level at cardiac arrest was deter- 
mined, although the full sequence of EKG changes 
was recorded. In all these animals a consistent 
series of EKG events was observed: /) amplifica- 
tion of the T waves; 2) auricular standstill or fibril- 
lation; 3) widening of the QRS complex; and 4) 
appearance of a bizarre biphasic QRS-T complex 
at a low rate—omen of cardiac arrest. This is the 
same sequence as observed with potassium. How- 
ever, roughly 2-3 times as high a lithium level was 
necessary to produce a given change as is required 
of potassium. With the hyperlithemia, it was ob- 
served that there was progressive increase in the 
concentration of serum potassium from about 4.0 
mEq/1. to about 10 mEq/1. The electrocardio- 
graphic effects of lithium may be secondary to its 
effects on the concentration of potassium in the 
heart muscle and in the extracellular water or in 
the ratio of these two. 


A critical study of the Shay rat. Rospert J. Map- 
DEN AND HELEN H. Ramssura (introduced by 
M. O. LEE). Experimental Biology and Medicine 
Inst., Natl. Insts. of Health, Bethesda, Md. 
Large numbers of male Sprague-Dawley rats 

were preoperatively starved for 24 hours, the py- 

lorus ligated and starvation continued postopera- 
tively for 18 hours, water being withheld. This 
standard method gave a weight (gm.)/volume (cc.) 
of gastric secretion ratio of 12 + .5 cc.; the px 
varied from 1.1 to 1.8 and 80% of such rats de- 
veloped forestomach ulcerations. The stomachs of 
these rats were greatly distended but not neces- 
sarily to an unphysiological degree as shown by 
three lines of evidence. The vital dye benzo sky 
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blue (C.I. 520) was injected intravenously into 
rats whose stomachs were distended and ulcerated, 
and simultaneously into control rats whose stom- 
achs were equally distended but because of 
therapy with aluminum hydroxide had no ulcers. 
In both cases the dye uniformly stained the tissues 
proving that capillary circulation was functioning 
in the ulcerating tissue. Intragastric pressure in 
these rats averaged 6.7 cm. of water. Finally, 
direct observation showed that capillary flow did 
exist in the ulcerating tissue. The volume of 
gastric secretion could be increased by postopera- 
tive hydration with saline or decreased by addi- 
tional preoperative starvation and dehydration. 
Rats placed on an adequate purified diet 10 days 
prior to operation and compared to those on 
a stock diet showed no significant differences post- 
operatively. Ligation of both vagi, ureters or com- 
mon bile duct produced a profound reduction in 
gastric juice volume and forestomachs free of ul- 
ceration. 


Normal blood sugar in sheep and lambs. Davip 
E. Mann* anv M. X. Zarrow. Purdue Univ., 
Lafayette, Ind. 

It has been reported that the normal blood sugar 
of sheep is consistently low compared to that of 
man. Dukes in ‘Physiology of Domestic Animals,’ 
(1935) gave a range of 40-65 mg.% and Hitchcock 
and Phillipson (J. Physiol. 105: 42, 1946) reported 
that 72% of their values were between 38-50 mg.% 
and 16% were lower. A series of blood sugar values 
were obtained in 4 normal sheep of the Dorset and 
Shropshire strain throughout the months of No- 
vember and December. Blood was obtained either 
from the jugular vein or an ear vein and deter- 
minations made by the Folin-Wu micromethod. 
The average blood sugar for this group was 67 
mg.% with a range of 56 to 75 mg.%. Approxi- 
mately half of the values were between 70 and 75 
mg.%. In 3 nursing lambs an average blood sugar 
of 126 mg.% was obtained with a range of 63 to 
225 mg.%. It is apparent that though there is a 
tendency towards low blood sugar level in sheep 
a large percentage of the values approach the 
lower limits observed for other species. The wide 
variations observed in the lambs was probably due 
to the fact that the blood was obtained at different 
intervals after nursing which would also account 
for the high concentration of the blood sugar. 


Effect of neuro- and adenohypophysectomy on 
water metabolism and on hypothalamic nuclei 
in the rat. THomas H. Maren anv Davip 
Bop1an (introduced by E. K. MarsHa.u, JR.) 
Dept. of Pharmacology and Exper. Therapeutics, 
and Dept. of Epidemiology, Johns Hopkins 
Univ., Baltimore, Md. 

Hypophysectomies of several types were as- 





ee |e Oe ce i ee es ee a 


a 
co 


March 1960 


sessed quantitatively by study of serial sections 
of the head. Cell counts were made of supraoptic 
and paraventricular nuclei. Hypothalamus and 
median eminence were uninjured. Sixteen animals 
were observed for 3-6 months post-operatively. 
The animals fall into 3 groups on the basis of ana- 
tomical and physiological findings. In Group 1, 
(7 rats) anterior lobe function appeared normal 
and 55-100% of that gland remained. Water intake 
was markedly elevated in all cases, and ranged 
from 100-170 ml/24 hr. In every case, the neuro- 
hypophysis was only partially ablated; the amount 
of normal-appearing remnant being 33-71% (av. 
50%). Response to water diuresis was normal. 
The typical anti-diuretic effect of nicotine was 
abolished in 6 of the 7 rats. In Group IT (6 rats) 
the neurohypophysis was also partially ablated, 
remnant being 42-76% of normal (av. 57%), but 
the anterior lobe was totally removed with corre- 
sponding loss of function. There was no poly- 
dipsia. Water diuresis was sharply diminished, 
but could be restored by administration of desoxy- 
corticosterone. In Group III (3 rats), there was 
subtotal removal of both lobes, anterior remnant 
was 7-18% and posterior 19-43%. There was mild 
polydipsia, and moderate water diuresis. Nicotine 
effect was abolished. In the hypothalamus a 
striking difference, as yet unexplained, was found 
between Groups I and IT, where neurohypophysial 
remnants had similar volumes (50, 57%), but in 
Group II there had also been total adenohypo- 
physectomy. These latter animals showed greater 
loss in the magnocellular hypothalamic nuclei; 
this was most notable in the paraventricular, 
where Group I averaged 35% remaining cells, and 
Group II only 16%. 


Relation of length to tension in double-function 
muscles. J. E. MARKEE AND M. F. WILLIAMs.* 
Dept. of Anatomy, Duke Univ., Durham, N.C. 
We have previously reported that those thigh 

muscles such as the gracilis, semitendinosus, and 

biceps femoris which act as double muscles possess 
the physiological characteristics of flexors in one 
part of the muscle, and of extensors in the other 
part. That is, the flexor portion fatigues more 
rapidly, develops less tension per unit of weight, 
and develops effective tension through a larger 
proportion of the range of shortening of the fibers 
than does the extensor portion of the same muscle. 
The present study deals with further details of the 
ability of the flexor portion of these muscles and 
some of the flexor muscles which act over the ankle 
of the dog to develop effective tension through 
most of the range of movement, whereas the ten- 
sion developed by the extensor portion of these 
muscles, or by adjacent extensors is markedly 
influenced by the length of fibers at the time of 
the contraction. In the case of the flexor muscles 
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or flexor portions of the double muscles, increasing 
the length of the fibers results more rapidly in an 
increased resting tension and less rapidly in an 
nereased total tension which can be developed 
during contraction. Consequently, the active ten- 
sion is influenced less by the length of the fiber 
than is true of the extensor unit. Flexor muscles 
or the flexor portion of double muscles are able to 
exert almost maximum active tension throughout 
more than three-fourths of that range of shorten- 
ing which the fibers could accomplish in situ. 


Cholinergic sensitivity in an afferent cerebral 
system. AMEDEO S. MarRAzzI AND E. Ross 
Hart.* Toxicology Section, Med. Div., Army 
Chemical Center, Md. 

In the past, efferent cortical cells have been 
activated by large doses of acetylcholine protected 
by eserine. The size of the doses required has made 
physiological interpretation difficult. In the cat 
it has been possible, by submaximally activating 
the optic tract electrically and recording the 
evoked post-synaptic potentials from the optic 
cortex, to study the effects of drugs on the 2 
synapses between the tract and cortex ((1) Mar- 
rAzz1, A. S., Federation Proc. 2: 33, 1943). In these 
experiments, the drugs reached the tissues in a 
natural fashion through the blood supply and in 
reasonably small quantities. With intracarotid 
njection in cats lightly anesthetized with sodium 
pentobarbital, the following consistent group of 
findings was obtained: a) acetylcholine, 2.5 
gammas, produced a marked, quickly reversible 
augmentation in the potentials evoked from both 
optic cortices on stimulating one optic nerve; 6) 
DFP produced a prolonged augmentation; c) 
atropine sulfate decreased the augmented re- 
sponse. The blocking action of atropine indicates 
that the anticholinesterase action of DFP was 
involved. Experiments in progress will test 
whether the actions may not be localized exclu- 
sively to the synapses. The effects of acetyl- 
choline, of an anticholinesterase and of the block- 
ing agent, atropine, illustrate an unequivocal 
cholinergic sensitivity in the cerebral portion of 
the optic system and therefore a mechanism po- 
tentially capable of participating in synaptic 
transmission. The mechanisms suggested by the 
above results and the previously described adren- 
ergic inhibitory effects on the same system /) 
could constitute a humoral, perhaps accessory, 
system transmitting excitation and inhibition in 
an afferent pathway in the central nervous system. 


Quantitative micro-analysis of nucleic acid purines 
and pyrimidines without prior isolation of the 
nucleic acids. A. MARSHAK AND H. J. VoGcEeu.* 
Dept. of Chemistry, New York Univ.—Bellevue 
Med. Center, New York City. 
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Thirty mg. lipid-free, trichloracetic acid-ex- 
tracted material are digested in an open tube with 
0.16 ml. 12 n perchloric acid at 100°C. for 1 hour, 
diluted with water to 1 ml. and centrifuged. Ali- 
quots of the supernatant are subjected to paper 
chromatography. Base recovery (as N) is 97% 
from calf thymus desoxypentosenucleic acid and 
95% from yeast pentosenucleic acid. Lipid- and 
acid-soluble-free Arbacia sperm and Arbacia eggs 
contain, respectively, 0.98 and 0.91 gram-moles 
bases/gram-atom phosphorus. Pentose- and de- 
soxypentose-linked pyrimidines may be estimated 
since differential splitting is obtained under ap- 
propriate conditions. Analyses, as molar ratios 
relative to adenine: 
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was adequate. During severe adrenal deficiency, 
phosphatase fell sharply, probably because of 
inanition. Albumin/globulin ratios were better 
maintained with ACE than with DCA, but albu- 
min fell and globulin rose, prior to serum sodium 
changes, in all mildly adrenal-deficient dogs. 
Once the ratio fell below control levels, it was not 
restored by any therapy. The galactose tolerance 
test was performed on 4 of the dogs. Maintenance 
of preoperative values was best with ACE, although 
control values were never achieved in 3 dogs fol- 
lowing adrenalectomy. Galactose tolerance always 
fell as the therapy dose was reduced, but this was 
not dependent upon hemodynamic changes. Aver- 
age values follow: 
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Nucleic acids from diverse sources may have 
similar or very different base ratios. The tetra- 
nucleotide theory is not supported. M. tuberculosis 
contains uracil. Since B5-1 contains Feulgen- 
stainable nuclei while M.2 does not, cytochemical 
procedures for determining DNA depending upon 
microscopically visible amounts of Feulgen-posi- 
tive material are not reliable. 


Some liver function tests on dogs in adrenal 
cortical insufficiency. Constance R. Martin* 
anD W. D. Couutnos. Dept. of Physiology, State 
Univ. of Iowa, Iowa City, and Michigan State 
College, East Lansing. 

Control values for several liver function tests 
were obtained on 5 dogs. After complete 2-stage 
adrenalectomy, the tests were repeated with the 
dogs in varying stages of adrenal insufficiency 
resulting from treatment with different dosage 
levels of adrenal cortical extract (ACE) (Eschatin) 
or desoxycorticosterone acetate (DCA) (Percor- 
ten). Bromsulphalein (BSP) excretion was main- 
tained at control levels in the operated animals 
on maintenance doses of ACE or DCA. BSP re- 
tention occurred during periods of inadequate 
therapy. The retention roughly paralleled rises 
in serum non-protein nitrogen, but often preceded 
changes in hematocrit and blood pressure. Changes 
in serum alkaline phosphatase were inconsistent; 
3 animals had increased phosphatase activity 
during mild insufficiency providing food intake 


MILD 
INSUFF. 





5.5 
1.63 


BSP &% ret. 30 min. 
Serum A/G 


Bl. Galactose 120 min. 16 














Central nervous stimulation by implanted high 
frequency receiver. ALEXANDER Mauro, P. D. 
Watt, L. M. Davey anp A. M. Scuer (intro- 
duced by D. H. Barron). Lab. of Physiology, 
Yale Univ. School of Medicine, New Haven, 

Conn. 

The receiver consists of a parallel resonant cir- 
cuit of 4 turns of No. 30 enamelled wire }” sq., 
tuned by a 50 mmfd. condenser. It employs a 
germanium diode rectifier, and is sealed in an 
envelope of pure polyethylene. One output lead 
is connected to a silver plate which projects from 
the envelope and the 2nd to a monopolar stimu- 
lating electrode. Implantation on the motor cor- 
tex involves placing the envelope in the sub- 
apneurotic space and fastening it to the peri- 
cranium. The stimulating electrode is inserted 
through the dura via a bone button and is immo- 
bilized by s itching to the du a. The pulser em- 
ploys a low-power oscillator, driving a power 
amplifier tuned at 30 megacycles. Repetition rate 
and pulse width can be widely varied. The pulser 
can be coupled to the receiver either by a single 
5’ loop or by 3 loops at right angles to each other 
around the animal’s cage. In the monkey, the 
receiver has been maintained in use for long 
periods without complications. The entire system 
has been operated intermittently during the past 
2 years and has proved to be practical. Present 
uses include investigations on the motor cortex, 
antiepileptic drugs, control of gastric secretion, 
and stimulation of the hippocampus and rhinen- 
cephalon. 


Instantaneous electrocardiographic equipotential 
lines for right and left bundle branch block and 
left ventricular hypertrephy. ALEXANDER 
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Mauro,* Louis H. Nanum, Hyman M. CuEr- 
NOFF* AND RAJINDER 8. S1xanp.* Lab. of Physi- 
ology, Yale Univ. School of Medicine, New Haven, 
Conn. 

The electrocardiographic equipotential lines on 
the body surface for a given instant have already 
been charted by the authors for normal humans 
and anesthetized dogs. In the present study the 
observations have been extended to patients with 
intraventricular block of the right and left bundle 
branch type, as well as to patients with left ven- 
tricular hypertrophy. While the plots vary from 
one individual to another, they all exhibit a) 
unusual complexity of the individual equipoten- 
tial lines, 6) marked asymmetry of their distribu- 
tion c) complete absence of any central potential 
line about which the entire distribution ‘rotates’ 
from instant to instant. These observations sup- 
port the conclusions already derived from the 
study of normal individuals that at no time in 
the cardiac cycle does a surface doublet distribu- 
tion exist. 


Exchange of albumin between plasma and lymph. 
H. 8S. Mayerson AND KARLMAN WASSERMAN.* 
Dept. of Physiology, School of Medicine, Tulane 
Univ., New Orleans, La. . 
Human serum albumin, tagged with radioactive 

I (I'*!) , has been injected into the jugular veins of 

dogs and its appearance followed in thoracic duct 

lymph for periods of from 2-36 hours. Curves 
drawn from specific activity determinations show 
that the radioactive iodo-albumin leaves the 
plasma exponentially at a very slow rate, the 
average k value being 0.0009. Thus, at the end of 

5 hours, only approximately 20% of the radio- 

active iodo-albumin has left the circulation. A 

second injection, given approximately 2 hours 

after the first, yields a disappearance curve the 

slope of which is similar to that derived from a 

single injection. Radioactive iodo-albumin first 

appears in the lymph in measurable count in from 

10-20 minutes after the injection depending on 

the rate of lymph flow. Analysis of curves drawn 

from specific activity determinations indicate the 
consistent presence of 3 slopes: /) a relatively 
steep slope, lasting about 40 minutes in most 
experiments; 2) a more gradual slope lasting ap- 
proximately 70 minutes; 3) a still more gradual 
slope persisting until equilibrium is reached with 
respect to the specific activity of albumin in 
plasma and lymph. This equilibrium, as deter- 
mined by extrapolation, is reached in approxi- 
mately 14 hours after the initial injection. 
Thereafter, the albumin disappears from both 
tissues at approximately the same rate. Experi- 
ments in progress are designed to elucidate the 
significance of these slopes. Tentatively, it would 
appear that the initial slope represents the appear- 
ance of lymph from the liver and that the second 
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and more gradual slope indicates the mixture of 
liver lymph with lymph from the intestines and 
other more remote areas. The final slope may be 
interpreted as representing that of radioactive 
iodo-albumin after the lymph from all parts has 
become homogeneous with respect to the radio- 
active iodo-albumin. 


Decerebrate rigidity produced by discrete lesions. 
MariEe J. Mayo (introduced by W. 8S. Wipe). 
Dept. of Physiology, Tulane Univ. School of 

Medicine, New Orleans, La. 

Attempts were made to imitiate the gross tran- 
section of the brain-stem necessary to produce 
decerebrate rigidity by producing multiple dis- 
crete lesions with stereotaxically directed elee- 
trodes in an effort to determine which structures 
were significantly involved. Since rigidity is best 
obtained when the brain is transected just above 
the lateral vestibular nuclei, this level was selected 
for the placement of the lesions. Cats were placed 
under ether anesthesia, the lesions placed, and the 
animal allowed to recover from the anesthesia. 
Following this the reflexes and muscle tone were 
observed and the animal photographed. The eri- 
terion of totality of rigidity was based on the 
determination of increase of rigidity by subse- 
quent ischemia produced above the level of the 
lesion following ligation of the carotid and basilar 
arteries. It was found that the lesions which con- 
sistently produced the best decerebrate rigidity 
were those which involved both the superior 
vestibular nuclei and the corticospinal tracts. 
Lesions in either structure alone produced no 
effect or flaccidity. Lesions of the superior vestibu- 
lar nucleus and the medial inhibitory reticular 
formation produced decerebrate rigidity but to a 
much less extent than when both the superior 
vestibular nuclei and the corticospinal tracts were 
destroyed. The latter rigidity was never increased 
by subsequent ischemic decerebration. 


Effects of vitamin B,,. and thyroprotein on growth- 
inhibiting action of diethylstilbestrol in rats. 
JosepH MEITES AND H. W. New.anp.* Dept. 
of Physiology and Pharmacology, Michigan State 
College, East Lansing. 

Growth depression induced by diethylstilbes- 
trol in rats has been accounted for on the basis of 
reduced appetite (Meites. Am. J. Physiol. 159: 
281, 1949). It was hypothesized that these inhibi- 
tory effects were induced by increasing certain 
vitamin needs and/or decreasing thryoid secre- 
tion. This hypothesis was tested by treating 5 
evenly divided groups of 50 male rats for 20 days. 
Diethylstilbestrol and thyroprotein were fed in 
a commercial ration, while Bi. was injected sub- 
cutaneously at a level of 0.2 ug. daily. During the 
first 10 days, Bi2 failed to counteract the growth 
depression induced by diethy!stilbestrol, but par- 





88 FEDERATION PROCEEDINGS 


tially overcame the effects of the latter during the 
last 10 days. Thyroprotein plus diethylstilbestrol 
induced greater growth inhibition than the latter 
alone. Addition of Biz to the diethylstilbestrol- 
thyroptotein combination completely counter- 
aeted the growth-inhibiting action of the latter 
and only slightly that of the former. Food intake 
was increased both by Bie and thyroprotein. 


Measurement of resistance in the human digital 
- vascular circulation. Mitton MENDLOWITZz. 

Mount Sinai Hospital, New York City. 

The relationship between pressure and flow in 
the human digital circulation was studied by 
graded compression of the brachial artery with a 
special clamp, sympathetic nerve tone having 
been released by indirect heating. Pressure was 
measured with a Gaertner capsule and flow with 
the digital calorimeter. When plotted on logarith- 
mic paper using the formula Q = aP*, a and k 
heing constants, k was found to vary from 0.8 to 
1.1. This contrasts with the pressure-flow relation- 
ship observed in anima! perfusion experiments in 
which k is 1.4-1.8. This difference is believed to be 
attributable to the fact that in the vasodilated 
finger tip the preponderance of flow is through 
digital arterio-venous anastomoses rather than 
through capillaries. Poiseulle’s law is hence more 


applicable to the digital circulation than to the 
circulation as a whole, Application of the law 
enables measurement of /) vascular configuration 
volume index, 2) digital vascular caliber, 3) resis- 
tance in dyne seconds per cm', and 4) resistance 
in dynes. The normal variations and the changes 
in hypertension and polycythemia are discussed. 


Urolipase in normal and depancreatized dogs. 
H. C. MEne (introduced by Cuarues E. Kt1n@). 
Dept. of Physiology, Vanderbilt Univ. Med. 

‘ School, Nashville, Tenn. 

The pathological and physiological significance 
of urinary lipase (urolipase) is poorly understood, 
and some investigators even question its existence. 
The purpose of this investigation was to attempt 
to find the origin of urolipase and determine its 
significance in relation to fat metabolism. Cathe- 
terized urine specimens were obtained from nor- 
mal healthy dogs, and it can be stated definitely 
that urolipase appeared in the urine, but there 
was considerable variation in concentration be- 
tween different dogs and from time to time in the 
same dog. Ten of these dogs were given 3.0 gm. 
of olive oil/kg. by stomach tube, and 8 of them 
showed a significant increase of urolipase. How- 
ever, the increase was not correlated with the in- 
crease in serum lipase. Dogs receiving 3 gm. of 
olive oil/kg. intravenously as a 10% emulsion 
showed a still more marked elevation of urolipase. 
Depancreatized dogs showed a somewhat smaller 
increase of urolipase following intravenous injec- 
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tion of fat emulsion. It thus seems likely that part 
of the urolipase originates in the pancreas. 


Immediate increase in adrenaline ‘sensitivity’ of 
the sympathectomized nictating membrane of 
the cat following SC-1950. Gzeorce W. MryYER* 
AND Keita 8. Grimson. Dept. of Surgery, Duke 
Univ. School of Medicine, Durham, N.C. 
Increased contraction of sympathectomized nic- 

tating membranes with epinephrine is a phenom- 

enon commonly attributed to degeneration of 
post-ganglionic fibers. A new quaternary amine, 

2,6 dimethyl, diethyl piperidinium bromide, SC- 

1950, blocks autonomic ganglia and has been used 

to test this hypothesis. Dose of SC-1950 used was 

4 mg/kg. and of epinephrine or nor-epinephrine 5 

ug. Left ganglionectomy and right preganglionic 

sympathectomy was performed in 9 cats 7-9 days 
before tests. Then epinephrine in 7 and nor- 
epinephrine in 2 caused contraction of the left 

nictating membrane greater than the right. Im- 

mediately following first or occasionally second 

injection of SC-1950 in 8 of the 9 cats, contraction 
of the left preganglionic side increased. With 
epinephrine in 6 increase was partial in 4 from an 
average of 2.5 cm. excursion of the writing lever 

(Rt.) and 6.1 (L.) before SC-1950 to 4.3 (Rt.) and 

6.0 (L.) Increase was complete in 2, average 1.5 

(Rt.) and 4.9 (L.) before to 4.8 (Rt.) and 4.9 (L.) 

after SC-1950. With nor-epinephrine increase was 

partial in one and complete in one. Epinephrine 
or nor-epinephrine was given to 3 cats a week after 
left ganglionectomy, leaving the right normal with 
no increase on either side following SC-1950. Also, 

ganglionectomy was performed on each side in 2 

cats and a week later contractions were equal and 

did not change after SC-1950. The isolated supe- 

rior cervical sympathetic ganglion of the cat a 

week after decentralization evidently exerts a 

buffering influence against nictating membrane 

contraction with epinephrine. 


Parathyroid extract hyperphosphaturia in hypo- 
parathyroidism. ALEXANDER J. MICHIE AND 
JEANNETTE McConneLL SuHorey (introduced 
by Homer W. Smirn). Harrison Dept. of Surgical 
Research, School of Medicine, and Hospital, Univ. 
of Pennsylvania, Philadelphia. 

As parathyroid extract causes little or no in- 
crease in the minute excretion of phosphate in 
voided urine or normal subjects we wished to 
determine the renal mechanism by which para- 
thyroid extract causes hyperphosphaturia in pa- 
tients suffering from hypoparathyroidism. The 
subjects had had a previous resection of their 
thyroid following which they developed symptoms 
of hypoparathyroidism, i.e. tetany, etc. Their 
hypocalcemia was treated with either vitamin D 
of AT-10 supplemented with oral calcium. The 
vitamin D or AT-10 was stopped a month prior 
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to the performance of the renal clearances. Renal 
plasma flow and glomerular filtration rate were 
determined in the usual manner. Bloods and 
urines were analyzed so that the minute excretion 
of phosphate in the bladder urine and the minute 
tubular reabsorption of phosphate were measured. 
Then 200 u of parathyroid extract were given i.v. 
and these examinations repeated. During the sub- 
sequent 3-hour period there was no significant 
change in the tubular reabsorption of phosphate. 
However, the amount of phosphate appearing in 
the bladder urine per minute increased 4-fold. 
The increase in phosphaturia was secondary to a 
slight increase in glomerular filtration rate. This 
caused an increased amount of phosphate to be 
presented to the tubule which did not respond 
either by increased or decreasing its phosphate 
reabsorption rate. 


Glycogen deposition in the liver and the inter- 
scapular fat body of the mouse. Louise MICKLE- 
WRIGHT (introduced by J. WALTER WILSON) 
Brown Univ., Providence, R. I. 

A diurnal cycle of glycogen deposition in the 
interscapular fat body, similar to that in the liver 
has been observed in the mouse; this similarity is 
particularly evident in animals whose feeding is 
restricted to certain hours. Two groups of mice, 
aged 7 weeks and 35 weeks, respectively, were 
allowed to feed between 5 p.m. and 9 p.M. only. 
Animals were killed at 7 a.M., 3 P.M., 9 P.M., and 
1 a.m.; the glycogen content of the liver and fat 
body was studied cytochemically. The amount of 
glycogen in both liver and fat body was maximal 
at 1 a.M.; at 7 A.M. there was a slight decrease and 
the minimal level in both was observed at 3 p.m. 
The glycogen cycle is less clear-cut in animals 
whose feeding is not restricted. In 35-week-old 
mice the cycles in the fat body and the liver were 
similar. The amount of glycogen was highest at 
1 a.m. and for the remainder of the 24 hours was 
much lower and rather constant. In 5-week-old 
mice the fat body contained the maximal amount 
at 1 a.m. but the glycogen content of the liver was 
highest at 9 a.m. In these young mice the lowest 
content in the liver occurred at 9 p.m. but the 
lowest amount in the fat was observed either at 
9 a.M., 1 p.m. or 5 p.m. Within the interscapular 
fat body the distribution of glycogen among the 
cells is not uniform even when the total amount 
of glycogen is maximal. 


Certain effects in dogs of inspiring 15-30% carbon 
dioxide. FLercuer A. MI.LurrR, E. B. Brown, 
AND Ricuarp L. Varco (introduced by OwEn H. 
WANGENSTEEN). Dept. of Physiology and Sur- 
gery, Univ. of Minnesota, Minneapolis. 
Normal mongrel dogs were anesthetized with 

sufficient sodium pentothal to permit tracheotomy 

or tracheal intubation. Control respiratory mi- 
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nute volumes and blood pressures were recorded 
with the animal anesthetized below the excitation 
plane. Carbon dioxide-oxygen mixtures containing 
15, 20, 25, and 30% CO: were administered via an 
inspiratory demand valve regulator. After 30-45 
minutes breathing each of these mixtures, the 
respiratory minute volume was measured and an 
arterial blood sample drawn for pH and CO, con- 
tent. From these data pCO2 and BHCO; content 
were calculated and compared with preanesthetic 
values. High pCO: apparently exerts an anesthetic 
effect as indicated by the lack of need for addi- 
tional pentothal following administration of 15% 
or higher CO2 mixtures. Respiratory depression 
did not regularly begin until the dogs breathed a 
mixture containing CO: in concentrations greater 
that 15%. In vivo plasma CO: absorption curves 
have been constructed with pCO: as great as 300 
mm. Hg. Maximum BHCO; concentration is usu- 
ally reached at a pCOz2 of 140-160 mm. Hg and 
from this point the increase in total plasma COs is 
accounted for solely by dissolved CO:. Arterial 
blood px values of 6.6 to 6.7 have been obtained 
regularly from the blood of dogs breathing 30% 
CO: for 30-60 minutes. 


Unidirectional permeability of the vaginal wall of 
the rabbit. N. Mituman,* C. G. Harrman, J. 
STavorski* AnD J. Borti.* Ortho Research Foun- 
dation, Raritan, N. J. 

As has long been known, many classes of chem- 
icals are readily absorbed from the lumen of the 
vaginal tract, as indicated by their appearance in 
appreciable quantities in the blood. This is true 
of such diverse substances as salts, sugars, pro- 
teins, dyes, alkaloids, chemotherapeutic agents 
and antibiotics. However, the experiments here 
recorded indicate that the reverse process occurs 
only to a minimal extent, if at all. Thus one may 
build up tremendous concentrations of substances 
in the blood for long periods and yet be unable to 
detect any of them in the vaginal tract. Even 
when high local concentrations are built up, as by 
injections of the perineal fasciae, there is no re- 
lease into the lumen. These findings were confirmed 
by in vitro tests in which the vagina was excised 
and used as a dialysis membrane, with the mucosal 
surface on the inside. Chemical and fluid shifts 
on both sides were noted. When the solution of a 
test substance was placed inside the ‘bag’, some 
of the solute was soon found to have penetrated 
the wall. On the contrary, when the reverse pas- 
sage was tested, none of the solute was found on 
the inside. Occasionally, a water exchange was 
observed. Substances tried in vitro and in vivo 
experiments included NaCl, KI, glucose, anti- 
pyrine, sulfanilamide, methylene blue, neutral 
red, light green, safranine, human blood antigen 
and antibody. 
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Effects of pituitary growth hormone in normal and 
depancreatized cats. A. E. MIuMAN AND P. DE 
Moor (introduced by F. D. W. LuKEns). George 
S. Cox Medical Research Inst., Univ. of Pennsyl- 
vania, Philadelphia. 

The effect of purified anterior pituitary growth 
hormone on glucose and nitrogen excretion has 
been studied in normal and depancreatized cats. 
Growth hormone produced nitrogen retention in 
depancreatized cats maintained on constant insu- 
lin dosage and food intake. Nitrogen retention 
occurred in spite of increased glycosuria, but the 
amount was less than that obtained in normal 
cats treated for the same 4-day periods at the same 
dose levels (3 and 10 mg/day). The failure of 
growth hormone to induce maximal nitrogen re- 
tention in animals receiving a fixed insulin dosage 
and lacking the capacity to augment their own 
secretion of insulin, supports the hypothesis that 
in normal animals growth hormone induces the 
secretion of additional insulin. After withdrawal 
of the growth hormone, there was an unexpectedly 
slow return of the glycosuria to pre-injection 
levels, a phenomenon which is unexplained. Gly- 
cosuria developed in one normal cat given 10 mg. 
of growth hormone daily for 3 days. In acute 
experiments in fasted normal cats, and in diabetic 
cats deprived of insulin, the intraperitoneal injec- 
tion of growth hormone produced a depression of 
the blood amino-nitrogen level in 2-6 hours. This 
observation, similar to that reported in normal 
and partially diabetic rats (alloxan), provides the 
first evidence of an effect of growth hormone on 
nitrogen metabolism completely independent of 
insulin. 


Recording two-channel photofluorometer for in 
vivo studies with fluorescein. Davin MINARD 
AND Maynarp Eicuer. Naval Med. Research 
Inst., Bethesda, Md. 

To measure time of appearance of fluorescein 
after intravenous injection and to record rate of 
change in fluorescence in 2 tissue areas simul- 
taneously, a recording 2-channe} photofluorometer 
has been constructed, each unit utilizing a photo- 
multiplier tube (RCA 931A) as the photosensitive 
element and a GE F-5000 mercury vapor lamp as 
the ultraviolet source. The paired elements are 
fixed in either arm of a V-shaped holder with a 
one-inch window at the apex. For deeply situated 
organs, polished quartz rod extensions serve as 
2-way conductors of activating ultraviolet and 
emitted fluorescence. Dark purple ultraviolet 
transmitting filters (Corning No. 5970) over the 
U-V sources and yellow filters (Corning No. 3486) 
over the photomultipliers, insure selective sensi- 
tivity to wave-lengths emitted from activated 
fluorescein. An electronically regulated power 
supply provides stable D.C. voltages up to 1200 
volts to each photomultiplier. The outputs from 
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the photomultipliers are read directly from panel 
microammeters or recorded by oscillographic gal- 
vanometers (Consolidated type 7-115) with a slit 
camera. Additional channels permit simultaneous 
recording of other physiologic variables, such as 
blood pressure and urine flow. Galvanometer and 
microammeter sensitivities can be reduced in 
fixed steps. Bucking current circuits permit zero 
adjustment at high outputs. The units are stand- 
ardized against films of graded fluorescence. The 
instrument is useful in studies on circulation time 
to brain, skin, kidneys and other areas and in de- 
tecting vasomotor reactions in skin and kidneys 
resulting from the action of drugs, asphyxia, 
anoxia and nerve stimulation. 


Studies on renal cortical ischemia using the 
recording photofluorometer. Davip MINARD AND 
Exuiotr F. OssERMAN (introduced by ALBERT 
R. Beunke). Naval Med. Research Inst., Be- 
thesda, Md. 

To record repeated observations on both kid- 
neys simultaneously the 2-channel photofluorom- 
eter described elsewhere by Minard and Eicher 
was used in studies of renal cortical ischemia re- 
sulting from epinephrine injection, splanchnic 
nerve stimulation, and asphyxia in anesthetized 
monkeys, dogs, and rabbits. Arrival of sodium 
fluorescein at each kidney surface following rapid 
controlled intravenous injection of small dye doses 
(2 mg/kg.) is recorded as a rising and falling curve 
of typical form. Failure of injected dye to produce 
an appreciable increase in fluorescence is the cri- 
terion for ischemia. Blood pressure, injection time, 
and in some experiments urine flow from each kid- 
ney are also recorded. Asphyxia and epinephrine 
in rabbits regularly blocks dye appearance. Epi- 
nephrine and splanchnic nerve stimulation in 
monkeys and dogs produce ischemia but asphyxia 
is relatively ineffective. In the rabbit denervating 
one renal pedicle abolishes ischemic responses to 
asphyxia but not to epinephrine. Preliminary 
studies indicate anoxia rather than CO: accumu- 
lation to be responsible for asphyxial ischemia in 
the innervated rabbit kidney. Active and passive 
changes in effective area of surface vessels of the 
intact stained kidney are manifested as changes 
in fluorescence. Thus in the monkey epinephrine 
and splanchnic nerve stimulation cause pro- 
nounced increases in kidney fluorescence. Brady- 
cardia from peripheral vagal stimulation is asso- 
ciated with a slow rise in fluorescence during 
periods of asystole and a rapid fall during systole. 
However no significant changes in kidney fluores- 
cence or in appearance of the typical curve follow- 
ing dye injection result from central sciatic stimu- 
lation or bilateral carotid occlusion. 


Proteolytic systems in plasma active at acid reac- 
tions. I. ARrHuR Mirsky, Perry FurrerMan* 
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AnD Rospert H. Brou-Kaun. May Inst. for 
Med. Research, Jewish Hospital, Cincinnati, 
Ohio. 

Previous studies have demonstrated that pep- 
sinogen is secreted, in part, directly from the 
gastric peptic cells into the blood stream. Efforts 
have been made to detect and measure the quan- 
tity of circulating pepsinogen. During these stud- 
ies, it was noted that human and animal plasma 
contained at least two proteolytic enzymes active 
at acid reactions. One of these systems exhibits 
maximum activity at pH 3.5 and does not originate 
in the gastric mucosa. Another system is active 
at pH 2 to 2.5. The concentration of this latter 
system in the blood is apparently related to the 
activity of the gastric mucosa. It has been demon- 
strated that much of this activity cannot be attrib- 
uted to the activation of pepsinogen but is related 
to the existence in the blood of another proteinase 
which, like pepsin, is also active at acid reactions. 
The distribution and some properties of these 
systems will be described. 


Factors influencing intrarenal pressure. A. V. 
MontTGoMERY (introduced by E. L. Porter). 
Dept. of Physiology, Univ. of Texas School of 
Medicine, Galveston. 

Intrarenal pressure (IRP) can be dramatically 
affected by various experimental procedures. Com- 
plete renal arterial occlusion or renal decapsula- 
tion caused a decrease in IRP. Complete renal 
venous occlusion or an increase in ureteral pres- 
sure causes an increase in IRP, but the effect of 
either manipulation is diminished by decapsula- 
tion. When the renal vein is totally occluded, the 
IRP is about the same as the pressure on the renal 
side of the occlusion. That arterial pressure per se 
is not an important component of IRP is indicated 
by the lack of correlation between systemic arte- 
rial pressure and IRP. From these results it is 
concluded that IRP is similar to the pressure of a 
fluid contained in an elastic bag. Inside the bag 
as well, there are 2 discrete and elastic compart- 
ments also filled with fluid. These may be desig- 
nated as the vascular compartment and the tubu- 
lar (nephron?) compartment. Any condition which 
causes dilation of either of these compartments 
or which causes contraction of the elastic wall of 
the bag will produce an increase in-the pressure of 
the fluid (IRP) in the bag. It seems likely that the 
tubular compartment is dilated by increasing 
ureteral pressure and ‘that an’ increase in renal 
venous pressure causes a dilation of the thin- 
walled venous side of the vascular compartment. 
But because the walls of the arterial side of the 
vascular compartment are relatively rigid, changes 
of pressure within them do not influence IRP. 


Critique of the use of sulfanilamide and D.O for 
determination of total body water in dogs. 
P. O. ’B. MontGoMERY AND M. J. FoGeELMAN 
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(introduced by ARTHUR GROLLMAN). Dept. of 
Experimental Surgery, Southwestern Med. School, 
Univ. of Texas, Dallas. 

In the course of studies designed to measure 
rates of movement of water between various sol 
vent compartments within the body, simultaneous 
total body water determinations, using D,O and 
sulfanilamide were performed on dogs. A known 
amount of D.O (0.5 cc/kg/bw) and sulfanilamide 
(20 mg/kg/bw) were injected intravenously into 
unanesthetized dogs. Venous blood samples were 
drawn during intervals up to periods of 2 hours. 
D.O was determined by the falling-drop method 
and sulfanilamide by the method of Bratten and 
Marshall. Results indicate that equilibration of 
D.0 or sulfanilamide in whole blood is not at- 
tained after 2 hours. Values for total body water 
calculated from the disappearance curves of DO 
from whole blood vary from 32% to 90% of body 
weight with an average of 54% body weight. 
Values for total body water calculated from the 
disappearance curves of sulfanilamide from whole 
blood vary from 52% to 97% body weight with an 
average of 74%. Figures for total body water 
obtained simultaneously the 2 methods for indi- 
vidual animals cannot be correlated. These dis- 
crepancies may be explained by variations in 
internal diffusion area, and changes in internal 
convection forces. 


Physiological effects of warming, cooling, and 
exercising the feet during prolonged radial 
acceleration. LAURENCE E. Morenovuse, Ricu- 
ARD E. Huacues,* EvizaABETH M. PRANGE* AND 
JANET WESSEL.* Depts. of Physical Education 
and Aviation Medicine, Univ. of Southern Cali- 
fornia, Los Angeles. 

The ability to withstand footward acceleration 
in aircraft is related to shifts of body fluids. Heat, 
cold, and exercise in sufficient quantities to alter 
circulation were applied to the feet before and 
during 3 minute runs at 3.5 g on the human centri- 
fuge. Earopacity and pulse, thermistor tempera- 
ture measurements, and foot size determinations 
were recorded in 9 male subjects. When the feet 
were first immersed in hot water before centrifu- 
gation, the circulation to the head was diminished. 
No further circulatory embarrassment was ob- 
served during acceleration and the recovery was 
more rapid when the feet were edematous due to 
heat. Immersing the feet in ice water raised the 
pulse rate but did not affect the head circulation 
either during acceleration or recovery. Exercise 
also increased the pulse rate but slightly reduced 
head circulation during acceleration and recovery. 
It is felt that foot temperature and exercise prob- 
ably do not affect physiological responses to accel- 
eration enough to influence g endurance. 


Investigation of polarometric method for oxygen 
tension in blood with a rotating platinum elec- 
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trode. Iip>warp H. MorGan And GABRIEL G. 
Nanas (introduced by Howakp B. BurcHELL). 
Mayo Foundation, Rochester, Minn. 

In accordance with principles outlined by Kolt- 
hoff and by Laitenen, a rotating platinum elec- 
trode and external circuit were constructed and 
adapted for measuring oxygen tension in 1.5 ml. 
samples of whole human blood. Coating of the 
platinum electrode with a film of silicone (dri-film 
9987) was found to delay the loss of reactivity of 
the platinum surface when it was in contact with 
blood. In samples of blood equilibrated with mix- 
tures of Os and COs, in tonometers at 25° C., the 
diffusion currents obtained at an applied EMF of 
—0.8 V. varied not only with pO: but also with 
pCO:. When the pCO2 was maintained within 
+3 mm Hg, current values were linearly propor- 
tional to pO2 in the range from 50 to 250 mm. pO2. 
Increase in pCO: yielded higher current for a 
given pO». The mean difference of duplicate meas- 
urements of the diffusion current obtained from 
28 blood specimens at various oxygen tensions was 
0.16 microampere (range 0-0.68 microampere) 
which was equivalent to 3.3 mm. Hg pO: (range 
0-14.38 mm. Hg). Thus far, however, sensitivity 
and reproducibility of results adequate for routine 
use have not been attained because of uncontrolled 
and not completely understood vagaries of the 
platinum electrode. 


Failure of cold pressor response to correlate with 
personality tests. CAMPBELL Moses, Dorotuy 
W. Hutmer* anp Dora CapwE.u.* Addison H. 
Gibson Lab., Univ. of Pitisburgh, and the Alle- 
gheny Vocational Counseling Center, Pittsburgh, 
Penna. 

The cold pressor response of Hines and Brown 
(Am. Heart J. 11: 1, 1936) and several personality 
tests were studied in 167 selected individuals. Of 
this group 60 gave a normal pressor response and 
60 were classified as hyperreactors. Forty-seven 
subjects with essential hypertension were simi- 
larly tested. No significant correlation between 
the cold pressor response and the Bernreuter 
Personality Inventory, the Rosensweig Picture 
Frustration Test, the Guilford-Martin Personnel 
Inventory or the Kuder Preference Record was 
obtained in either the normotensive, the hyper- 
tensive or the hyperreactor subjects. It is sug- 
gested that the cold pressor response is of such 
complex origin that it cannot be correlated with 
a single personality test. 


Comparison of step-up and treadmill exercise 
using arterial blood and respiratory gas ex- 
change measurements. HurLEy L. MoTLEY AND 
JosePpH F,. TomMasHEFSKI.* Cardio-Respiratory 
Lab., Barton Memorial Division of Jefferson 
Hospital, and Dept. of Medicine, Jefferson Medi- 
cal College Philadelphia, Penna. 


Volume 9 


A comparison of the variations in respiratory 
gas exchange measurements during rest and ex- 
ercise is valuable for appraisal of pulmonary 
function status in man. The step-up exercise test 
(30 step-ups 20 cm. high in one minute) was com- 
pared with treadmill exercise (rate and tilt ad- 
justed so that the patient can continue for 15 
minutes). Gas and arterial blood samples and 
pressures were taken after 10 minutes of treadmill 
exercise (allowed to attain a steady state). Studies 
on 54 patients with fibrosis and various degrees of 
pulmonary emphysema are reported. 
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In 17 cases the treadmill exercise produced a slight 
decrease in arterial oxygen saturation, in 24 there 
was a slight increase and in 13 there was a signifi- 
cant increase (3% +). Step-up exercise is a more 
severe test for the emphysematous patient than a 
treadmill exercise which can be maintained for 15 
minutes. Respiration rate, blood pressure, pulse 
rate and percentage of oxygen removed did not 
vary significantly between the two methods of 
exercise, but in the 36 cases with a significant 
degree of emphysema (residual air over 35% of 
total lung volume) the arterial oxygen saturation 
was decreased more with step-up exercise. The 
step-up test is as satisfactory as the treadmill in 
providing information essential for evaluation of 
pulmonary function impairment. 


Polarographic analysis of spinal fluid as an aid in 
the diagnosis of poliomyelitis. Orro H. MiLuEr. 
Dept. of Physiology, Syracuse Univ. College of 
Medicine, Syracuse, N. Y. 

In a polarographic study of spinal fluid in polio- 
myelitis and other diseases it was found that the 
procedure used for determination of the ‘protein 
index’ (MULLER AND Davis, Arch. Biochem. 15: 
39, 1947) was not applicable because of the small 
amounts of protein involved. The following tech- 
nique, similar to that of Homolka and Krupi¢ka 
(Cas. léka¥t Ges. 87: 1326, 1948) was more suitable: 
To 1.0 ml. of spintl fluid is added 1.0 ml. of 0.1 N 
KOH. Of this mixture, a first sample of 0.8 ml. is 
added immediately to 2.0 ml. of a buffer consisting 
of 0.001 m Co(NH3)6Cls, 0.1 Nn NH,Cl and 0.1 N 
NH,OH and then analyzed polarographically. A 
second sample of 0.8 ml., taken after 45 minutes is 
similarly analyzed. The results of the last analysis 
are expressed in percent of the starting values. In 
an investigation of over 120 spinal fluids it was 
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found that in ‘normal’ samples not only were the 
starting values small but also the changes pro- 
duced by digestion. In contrast to this the starting 
values in poliomyelitis are usually very much 
higher and increase by 100% or more during diges- 
tion. Observations made so far indicate that this 
change from normal can be correlated with in- 
tensity of the disease. Return to normal during 
convalescence appears to be slower for the polaro- 
graphic values than for other clinical findings. 
These results suggest that the proteins of spinal 
fluid not only change in quantity but also in qual- 
ity in poliomyelitis. 


Uptake of phosphate by frog axons. L. J. MULLINS 
(introduced by FraNK Brink). Dept. of Bio- 
physics, Johns Hopkins Univ., Baltimore, Md. 
A method has been devised for continuously 

recording the variation in P® content of axons, 

while allowing electrical stimulation, changes in 
gas tensions, or other chemical variations in the 

surrounding fluid. Over a period of 10 hours, a 

nerve at 20°C. takes up P® to a concentration 5 to 

10 times that of the external solution. Phosphate 

uptake at 0°C. in O2 or at 20°C. in No, or at 20°C. in 

0: with 0.1 mm azide, is zero. The temperature 

coefficient of uptake (Qio) ca. 2.5 over the range 

10-30°C. At temperatures higher than 30°C. the 
axon deteriorates rapidly with respect to conduc- 
tion but P;: uptake is maintained for several hours 
after condution has failed. Removal of the con- 
nective tissue sheath has been shown to increase 
the P® uptake to slightly more than twice the 
normal rate. Stimulation at frequencies of from 
60-120/sec. completely blocks the uptake of P®. 


Effect of repeated injections of epinephrine on 
self-selection of diet in rats, with special ref- 
erence to sodium and potassium. Louis P. 
Munan* anp Erretr C. Atsritrron. Dept. of 
Physiology, George Washington Univ. School of 
Medicine, Washington. D. C. 

Subcutaneously injected epinephrine altered, 
in opposing fashion, the self-selection of salt solu- 
tions offered continuously to two strains of rats. 
Female rats of the. Sprague-Dawley and Long- 
Evans strains were divided into four groups of 
ten each and maintained on a synthetic diet free 
of sodium, potassium, chloride, and inorganic 
phosphate. They were offered separately water 
and 8% solutions of the missing salts, namely, 
NaCl, NaH»PO,, KCl, and KH2PO,. Epinephrine 
injections were given once and later twice daily 
in isotonic saline in dosage of .02-.04 mg epineph- 
rine/100 gm of body weight. The control groups 
received an equal volume of isotonic saline at the 
Same time intervals. In the Long-Evans rats, the 
Na/K intake ratio was smaller in the experimental 
than in the control group due largely to an in- 
creased potassium intake by the experimental 
animals. In the Sprague-Dawley rats, the Na/K 
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intake ratio was greater in the experimental than 
in the control group, due largely to an increased 
sodium intake by the experimental animals. These 
findings point to a species difference in the salt 
function of the adrenal cortex under epinephrine 
stress. 


Net splanchnic glucose production in normal man 
and in various disease states. Jack D. Myrers 
(introduced by Watrer Kempner). Dept. of 
Medicine, Duke Univ. School of Medicine, Dur- 
ham, N.C. 

The hepatic blood flow, by the bromsulphalein 
technic, and the glucose difference between hepatic 
venous and arterial bloods has been measured in 
a group of 43 control human subjects and in aseries 
of patients with various diseases. In the fasting 
state, the hepatic venous glucose concentration 
always exceeds the arterial concentration. Thus 
the product of the hepatic blood flow (HBF) and 
the hepatic venous-arterial glucose difference 
(GD) provides an estimation of the net splanchnic 
glucose output (SGO). This quantity is less than 
the actual hepatic glucose production by that 
amount of glucose which is utilized by the various 
viscera of the portal venous circulation. The mean 
HBF in 48 control subjects was 812 + 24 (S.E.) 
ml/minute/square meter of body surface. The 
mean GD was 8.7 + 0.4 mg.%. This provides a 
mean SGO of 68 + 4 mg/min/m?. In 9 patients 
with diabetes controlled by insulin, neither the 
GD nor the SGO varied significantly from the 
control values. Twelve patients with Laennec’s 
cirrhosis of the liver had a mean GD of 7.7 + 0.7 
mg.% (not significantly subnormal) but a reduc- 
tion in SGO to 52 + 5 mg/min/m? because of mod- 
erate decreases in HBF. In 8 subjects with con- 
gestive heart failure in whom the HBF was strik- 
ingly reduced, the GD was only moderately 
increased to 11.5 + 1.0 mg.%, providing a SGO 
which was subnormal at a value of 50 + 4 mg/ 
min/m?. Ten patients with hyperthyroidism had 
mild but not significantly elevated GD and SGO. 


Application of buffered paper strips to the chroma- 
tography of polymyxins. Haroup A. NAsH AND 
A. R. SMASHEY (introduced by Cart A. BuNDE). 
Research Dept., Pitman-Moore Co., Indianapolis, 
Ind. 

To achieve resolution of the polymyxins, the 
use of strips treated with buffer solutions previous 
to descending development with n-butanol was 
investigated. In the acid range, Rf values were 
found to be less affected by the pu of the buffer 
than by the concentration of salts in the buffer 
system. In a given system and at a fixed pu, the 
Rf values could be partially correlated with dis- 
tribution coefficients and with hydration of the 
paper strips as affected by the buffer system. At 
low buffer concentrations, where hydration effects 
were relatively constant, different salts were 
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found to have different effects on Rf values even 
when the effects on distribution coefficients were 
the same. In general, di- and trivalent anions 
were much less effective in increasing Rf values 
than the univalent anions tried. By proper choice 
of buffer system, the Rf values of the polymyxins 
could be manipulated from less than 0.1 to 1.0. 
For routine work the buffer system, 0.2 m glycine 
to pu 2.5 with concentrated HCl was adopted. 
With this system Rf values of the polymyxins 
were: A, 0.18; D, 0.38; E, 0.54; and B, 0.56. 


Electrical activity of single muscle fibers at the 
neuro-muscular junction. WiLL1AM L. Nastuxk. 
Dept. of Physiology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
Utilizing the technique previously reported 

(Nastuk, W. L. anp A. L. Hopaexin. J. Cell. & 

Comp. Physiol. In press) microelectrodes have 

been inserted into single muscle fibers of frog 

sartorius at the neuro-muscular junction. The 
muscle was placed in Ringer’s solution (22°C.), 
single fibers were impaled at a point averaging 

42» from the center of the junction, and a stimulus 

was applied to the nerve. The recordings show an 

end plate potential which rises sharply from the 
baseline to 42 mv. (av.) in 0.3 msec. At this level 

a propagated action potential originates and the 

membrane is depolarized more rapidly. Repolari- 

zation begins at the usual rate but is apparently 
hindered by the endurance of the original end 
plate disturbance as evidenced by an abrupt 
diminution in rate. Average data obtained at the 
junction are: resting potential 90 mv., action 

potential 117 mv., peak end plate potential 101 

mv. Average data obtained at a point distant 

from the end plate are: resting potential 91 mv., 

action potential 123 mv. After 30 min. equilibra- 

tion in Ringer’s solution (23.8°C.) containing 
d-tubocurarine chloride (1.4 um/l) blocking of 
some junctions occurs. At such junctions the end 
plate potential is greatly diminished or absent. 
For functions still functioning, the end plate 
potential rises more slowly requiring 0.5 msec. to 
reach 46 mv. (av.), at which level a propagated 
action potential originates. Typical data obtained 
at a point averaging 55 » from the center of the 
junction are: resting potential 90 mv., action 
potential 116 mv., peak end plate potential (when 
measureable) 106 mv. 


Influence of muscular exercise on uric acid ex- 
cretion in man. JoHN NicHous* anp A. T. 
Mier, Jr. Lab. of Applied Physiology, Univ. 
of North Carolina, Chapel Hill. 

Strenuous exercise (running on a motor-driven 
treadmill for 1 minute at 10 miles/hour, 17.5% 
grade) during a state of water diuresis depressed 
urine flow, glomerular filtration rate (allantoin 
clearance) and uric acid clearance to 30, 40 and 
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30% respectively of the pre-exercise values. Urine 
flow and glomerular filtration rate returned to 
normal within 10 minutes after cessation of exer- 
cise, but uric acid clearance remained depressed 
for about one hour. Following the suggestion of 
Quick (J. Biol. Chem. 110: 107, 1935) that the 
excretion of uric acid is influenced by the blood 
lactate concentration, a second series of experi- 
ments was performed. A 10-minute period of mod- 
erate exercise (treadmill running at 6 miles/hour, 
zero grade) resulted in a very small rise in blood 
lactate and a slight depression of uric acid clear- 
ance. When, however, the subject breathed 8% 
oxygen in nitrogen during the same type of experi- 
ment, the rise in blood lactate was considerably 
greater and there was a marked depression of uric 
acid clearance. It is concluded that the dimin- 
ished clearance of uric acid during exercise and 
recoverh is related to the elevated blood lactate 
level. The basis of this effect is being investigated. 


Simultaneous blood volume determinations in 
dogs with dye (T-1824) carbon monoxide and 
radioactive iron Fe J. L. Nickerson, L. M. 
Suarre,* W. S. Root, T. C. FLemMine* anv 
M. I. Grecersen. Dept. of Physiology, College 
of Physicians and Surgeons, Columbia Univ., New 
York City, and Brookhaven Natl. Lab., Upton, 
R-¥. 

Measurements of the blood volume in dogs were 
made using simultaneously the three following 
technics: 1) the T-1824 dye method as described 
by Gregersen, 2) the carbon monoxide method 
according to the technic developed by Roughton 
and Root, and 8) the radioactive iron (Fe*) 
method using tagged erythrocytes from a donor 
dog. Beaker experiments on known volumes (50 
ec.) of blood were run concurrently with the 
in vivo tests in order to check the accuracy of the 
radioactive iron determinations. In 16 beaker 
experiments the mean volume determined by 
radioactive iron differed by only one-half of one % 
from the true volume, the standard deviation 
being 3%. In 7 technically satisfactory experi- 
ments, the mean value of the blood volume meas- 
ured by the carbon monoxide method was 2% 
above the value obtained with T-1824, whereas 
the mean value obtained with the iron method 
was 11% below that given by the dye. The latter 
difference is beyond the limit of experimental 
error. It is therefore considered to be of physi- 
ological significance and not explainable by lack 
of precision in any of the methods. 


Responses of blood vessels of the bat’s wing to 
epinephrine and nor-epinephrine. Pau. A. 
Nico... Dept. of Physiology, Harvard Med. School, 
Boston, Mass., and the Dept. of Physiology, 
Indiana Univ., Bloomington. 

Direct microscopic observations were made of 
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wing vessels in unanesthetized animals with their 
wing nerve supply either normal or acutely sec- 
tioned, or partially degenerated. The substances 
tested were administered in various ways of which 
the most efficient was direct topical application 
on a small area from which the epithelium had 
been removed on one side. This procedure pro- 
duced minimal injury as evidenced by the normal 
flow, vasomotion and responses of the exposed 
vessels. Effective concentrations of either epi- 
nephrine or nor-epinephrine always constricted 
the arteries and arterioles. Dilatation was never 
observed. In structures that normally exhibit 
rhythmical active vasomotion, such as terminal 
arterioles, pre-capillary sphincters and venous 
vessels, both substances increased the magnitude 
and duration of the constrictor phase. Minimal 
effective concentrations of applied solutions of 
epinephrine were between 1 X 10-° and 5 X 10% 
gm. ml. Nor-epinephrine in comparable tests 
usually appeared slightly less effective. However, 
the pu of the applied solutions, the time elapsing 
between the final dilution and application to the 
test. site, and several other factors so modified 
the apparent minimal effective concentrations 
thus determined as to raise serious doubts of the 
significance of comparing functional responses in 
terms of limited quantitative differences. 


Effects of azide and ATP on retinal potentials. 
Werner K. Noe. (introduced by Harry F. 
Apter). USAF School of Aviation Medicine, 
Randolph Field, Tex. 

In rabbits, rapid intravenous injection of azide 
is immediately followed by a rise of the resting 
potential of the eye which within 3 seconds reaches 
values more than 5 mv. above the control level. 
The decay of this potential depends on the dosage, 
being a matter of seconds with 1 mg. sodium 
azide/kg. body weight. With some delay the rise 
of the resting potential is followed by an increase 
in the rate of the spontaneous discharges of the 
optie fibers reaching values comparable to those 
obtained by strong illumination. There are also 
marked changes in the electroretinogram. Re- 
duced and enhanced responsiveness of all com- 
ponents of the electroretinogram are related to 
the momentary size of the potential change in- 
duced. The effect of azide on the electroretino- 
gram is qualitatively similar in frog, cat and rab- 
bit, while the effects of anoxia and iodoacetate 
vary with the species. The action of azide is 
interpreted as an inhibition of adenosinetriphos- 
phatase. Essentially the same effects can be ob- 
tained by intracarotid injection of adenosinetri- 
phosphate (ATP). Late effects, however, of azide 
and ATP differ significantly. It appears that ATP 
and ATPase are essential links in the mechanisms 
Which lead to retinal excitation after illumination. 
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Slow intravenous injection of large amounts of 
azide causes inexcitability of optic nerve fibers 
in rabbits. This may result from its action on 
other enzyme systems. 


Metabolism of tetraethylthiuramdisulfide (Anta- 
buse). Wiktor W. Nowinsk1, Tuomas P. Ep- 
WARDS* AND JAMES P. Exuis.* Dept. of Neuro- 
psychiatry and Tissue Culture Lab., Univ. of 
Texas, Med. Branch, Galveston. 

It was shown in this laboratory (Epwarps, 
Texas Repts. Biol. Med. 7: 684, 1949) that Antabuse 
inhibits 85% of cellular respiration as measured 
by the oxygen uptake of rat liver homogenates 
(Warburg technique). In an attempt to elucidate 
the mechanism of the breakdown of Antabuse in 
the body, the possible reduction of the molecule 
was investigated with the Thunberg method. It 
was found that the reaction time of the digests 
containing rat liver homogenate and Antabuse 
(with alcohol as substrate) was 2 to 3 times longer 
than that without Antabuse. From these results, 
it was supposed that Antabuse may act in the 
body as a competitive hydrogen acceptor (at least 
4 hydrogens seem to be necessary in order to re- 
duce one molecule of tetraethylthiuramdisulfide) 
and that inhibition of cellular respiration, as 
demonstrated by Edwards, could be attributed to 
this process. To prove this hypothesis, experi- 
ments in Warburg manometers were carried out, 
in which ascrobic acid acted as an additional 
hydrogen donor. It was found that the inhibition 
caused by Antabuse could be completely over- 
come by addition of 20 mg. ascorbic acid/Warburg 
vessel, the actual figures of averages being: 
—125.16 cmm. oxygen uptake in one hour, for 
homogenate plus ascorbic acid and —137.34 for 
homogenate with Antabuse and ascorbic acid, 
whereas Antabuse alone gave an inhibition of 
oxygen uptake of practically 100%. In experiments 
where smaller amounts of ascorbic acid were 
present in the system, the reversal of inhibition 
was accordingly diminished; the averages were: 
—117.21 for control (homogenate and ascorbic 
acid), —83.18 for Antabuse and ascorbic acid, 
and —32.87 for homogenate with Antabuse only. 
In these experiments, 6 mg. ascorbic acid vessel 
restored over 50% respiration. From these ex- 
periments, we conclude that tetraethylthiuram- 
disulfide acts as a competitive hydrogen acceptor 
and is the cause of inhibition of cellular respira- 
tion. 


Further proof of the aspiratory effect of inspiration 
on right atrial inflow. Davin F. OppyKE AND 
Wiuuiam H. Van Noate.* Dept. of Physiology, 
Western Reserve Univ. Med. School, Cleveland, 
Ohio. 

Although the preponderance of evidence sup- 
ports the view that blood is aspirated into the 
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thorax by the act of inspiration, there are opinions 
to the contrary. It is established that effective 
right atrial pressure increases during inspiration. 
However, such changes can be explained either 
by an increased pulmonary resistance or by an 
increased right atrial inflow. Indirect evidence 
that the inspiratory increase of effective right 
atrial pressure is due to an increased atrial inflow 
is provided by careful measurements of phasic 
effective right atrial pressure. The slope of the 
effective right atrial pressure gradient during the 
interval from the beginning of ventricular iso- 
metric contraction (Z point) to just before the 
opening of the tricuspid valve (V point) is de- 
pendent only upon the volume of atrial inflow 
since during this time there is no ventricular 
filling. In every case studied the slope of the Z 
to V gradient increased during inspiration. 


Blood levels of cyclopropane and ether in relation 
to epinephrine-induced cardiac arrhythmias. 
M. J. OPPENHEIMER, E. M. GREISHEIMER, Dor- 
oTHY ELLIs AND SHIRLEY Fripay. Dept. of 
Physiology, Temple Univ. School of Medicine, 
Philadelphia, Penna. 

Kety (personal communication) has developed 
a method for determining cyclopropane and ether 
in blood when both are present. Epinephrine 
(.02-.04 ee. of 1: 10,000/kg., rapidly) by vein caused 
ventricular premature systoles and tachycardia 
in 18 dogs at blood levels of 4.2 to 9.97 vol. % 
cyclopropane. Three dogs developed ventricular 
fibrillation at 7.69 to 8.33 vol. % when the dose 
of epinephrine was increased. Ether in blood 
concentrations of 0.30 to 1.70 ec/liter in 8 dogs 
decreased or entirely prevented the premature 
systoles, ventricular tachycardia and attendant 
falls in blood pressure. Analysis of the site of 
origin of these arrhythmias by simultaneous re- 
cording of three unipolar leads (NAHUM, CHER- 
NOFF AND KaurMman. Am. J. Pysiology, 157: 248, 
1949) has indicated that most of these originate 
in the right ventricle (13 out of 20) equally dis- 
tributed between anterior and posterior surfaces. 


Relation between normal human electroence- 
phalogram and Rorschach test factors. RoBERT 
H. Oster anp LEAH MILLER PrRoutrt.* Depts. 
of Physiology, Schools of Dentistry and Medicine, 
Univ. of Maryland, Baltimore. 

An attempt was made to correlate the EEG 
alpha rate and index with Rorschach test factors 
on 99 medical students and school personnel. 
Cortical potentials were recorded from prefrontal 
and occipital electrodes under standard condi- 
tions. Alpha index was determined for a 30-second 
tracing for both cortical areas; alpha frequency, 
by the time required for 5 alpha waves measured 
in 5 different parts of each record. The Rorschach 
test was given by the group method of the Har- 
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rower-Erickson and Steiner (Springfield: C. C. 
Thomas, 1945) with written responses to a 3- 
minute review of each blot, followed by a 2-minute 
review to allow orientation of responses and 
classification as to F, M, C, CF, FC and Sh. The 
latter period constituted a modified associational 
period. The written responses were scored ac- 
cording to Rorschach and Beck, (Rorschach’s 
Test, I and II. New York: Grune and Stratton, 
1946). The Rorschach test factors A%, Z, TR, 
M/sum C, C + CF/FC, and P were plotted against 
the alpha index, and A% and TR against alpha 
rate. Although the plot of the composite factor 
C + CF/FC (here used as a stability indicator) 
against alpha index has a linear relationship, the 
statistical evaluation revealed no positive cor- 
relation coefficient value. The lack of a positive 
quantitative correlation between the alpha ac- 
tivity and personality type under these test condi- 
tions when compared with the general relation- 
ships suggested by other workers (Trans. Am. 
Neurol. 63: 167, 1937; Brain 59: 366, 1936), may be 
attributed to inherent difficulties in making ac- 
curate measurements of personality factors and 
alpha indices. 


Studies on acclimatization of mice to high carbon 
dioxide and to low oxygen. ArtHuR B. Oris. 
Dept. of Physiology and Vital Economics, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Mice will survive for at least a week when placed 
in a mixture of 20% COs, 21% Oz and 59% N:. 
Such an exposure increases the tolerance of the 
animals to 35% CO2z but sudden removal to room 
air may result in convulsions which are often fatal. 
If the CO: concentration is reduced more gradually 
no difficulty is encountered. Normal mice when 
exposed to 35% CO.-67% Oz: retain the righting 
reflex for only about 3 minutes, but mice which 
have been exposed for one week to 15% C0: 
retain the righting reflex for at least 30 minutes 
when exposed to the higher concentration. If 
mice which have been living in 15% COz are 
removed to air, the tolerance to 35% CO: becomes, 
after 3 days, the same as that or normal mice. The 
principal changes observed to occur in mice 
chronically exposed to 15% or 20% are an apparent 
increased ventilation, a drop in body temperature, 
loss of weight and an increase in the alkaline 
reserve of the blood which is of the magnitude 
necessary to return the plasma toward the normal 
pu. Mice which have been exposed to 10% oxygen 
for 7 days show the same tolerance (as judged by 
time of maintenance of the righting reflex) to 35% 
CO, as do normal mice. 


Ionic alterations in chickens infected with P. 
gallinaceum. Ricuarp R. Overman, ANNE C. 
Bass* anp T. H. Tomurnson, Jr.* Dept. of 
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Physiology, Univ. of Tennessee College of Medi- 
cine and Lab. of Tropical Diseases, USPHS, 
Memphis, Tenn. 

Flame photometric analyses for Na and K and 
chemical analysis for Cl were carried out on both 
plasma and packed erythrocytes of 1) normal 
chickens; 2) chickens infected with P. gallinaceum 
and showing: a) 1-100 parasitized cells per 10,000 
RBC, 6) 100-3000, c) 3000-5000, d) 5000-7500 and 
e) over 7500; 3) chickens which had spontaneously 
recovered from a malaria infection; 4) a series of 
‘refractory’ chickens; and 6) chickens inoculated 
with EE forms of P. gallinaceum. Normal values 
(average of 9 determinations) were as follows: 
Plasma Na, 153.7 mEq/1.; Plasma K, 6.0 mEq/1.; 
Plasma Cl, 120.7 mEq/l.; Erythrocyte Na, 18.0 
mEq/1.; erythrocyte K, 118.8 mEq/Il.; Erythro- 
eyte Cl, 127.9 mEq/l. Generally speaking, pro- 
gressive alterations in ion distribution in infected 
chickens of group 2 occurred as follows: 1) a re- 
duction in plasma Na concentration; 2) a rise in 
plasma K; 3) a reduction in plasma Cl; 4) an 
increase in cellular (erythrocyte) Na and, 4) a 
reduction in cell K. In chickens showing the higher 
parasitemias the increase in plasma K averaged 
48%, the increase in erythrocyte Na 298%, and 
the reduction in cell K averaged 36%. Chitkens 
which had ‘recovered’ showed normal average 
ionic concentrations in both plasma and cells as 
did the ‘refractory’ animals and those inoculated 
with EE bodies. These changes are entirely similar 
to those reported by Overman for P. knowlesi 
infected monkeys and human with P. vivax or 
P. falciparum infections. 


Water and electrolyte changes in rat intestine 
after total body x-radiation. E. E. PAINTER AND 
E. W. Putitman.* Univ. of Illinois, College of 
Medicine, Chicago, IIl. 

Preliminary experiments carried out on the 
small intestine of 220-gm. male rats before and 
after a single dose of total body x-radiation (LD) 
indicate that increases in sodium content can be 
correlated with decreases in potassium and with 
increases in chloride and water content in the 
first few days after radiation. These increases in 
sodium content of the intestine have been con- 
firmed by radioactive sodium studies reported 
earlier by us (Quart. Report., Biol. Div., Argonne 
National Laboratory, p. 88, Nov., 1948). That 
increase in sodium is in part related to an increase 
in extracellular fluid content of x-irradiated ani- 
mals and in part related to the exchange of sodium 
for potassium in gut cells appears to be a valid 
conclusion from our results. 


Molecular diffusion and filtration from the capil- 
lary circulation of mammalian muscle. J. R. 
PaPpPENHEIMER, E. M. RENK1IN* AND L. M. Bor- 
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RERO.* Dept. of Physiology, Harvard Med. School, 

Boston, Mass. 

Inulin, sucrose, glucose, urea or NaCl were 
introduced suddenly into arterial blood supplying 
the isolated perfused hindlimb muscles of the 
cat. The osmotic activity of each molecular species 
tending to draw fluid from tissue spaces to capil- 
lary blood was counterbalanced by continual ad- 
justment of mean capillary pressure by known 
amounts just sufficient to prevent net fluid ex- 
change. Under these conditions the changes of 
mean capillary pressure with time are considered 
to reflect the diffusion rates of the test molecules 
across the capillary walls and into the tissue 
spaces. The half-time of the diffusion process is 
approximately inversely proportional to the free 
diffusion constant of the molecular species and 
to the ease with which fluid passes through the 
capillary membranes under the influence of a 
known hydrostatic head of pressure (the filtration 
coefficient). The half-times are independent of 
blood flow and of tissue fluid volume in the ranges 
so far investigated. The data indicate that diffu- 
sion of substances across the capillary walls 
occurs many times more slowly than through a 
watery solution of equivalent surface area (free 
diffusion). If the capillary exchange occurs 
through cylindrical pores or rectangular slits in 
the capillary walls then the collective area of 
such openings is less than 2% of the total capillary 
surface. Combination of filtration data with diffu- 
sion data is theorectially capable of yielding 
information concerning the number and dimen- 
sions of ultramicroscopic openings in the capillary 
walls which would account for the experimental 
results. 


Glucose, pH and potassium retention in red cells. 
A. K. PARPART AND JAMES W. GREEN.* Dept. 
of Biology, Princeton Univ., Princeton, N. J. 
Defribinated rabbit blood was incubated at 

35° C. for periods up to 50 hours and a study 

made of the potassium-sodium exchanges which 
occurred in the red cells at intervals during this 
time under a variety of pH and glucose changes. 

Experiments were made to compare the influence 

of pu and of glucose utilization on potassium re- 

tention. Potassium retention has been studied 
at several pu’s (6.2-7.4) with and without the 
addition of glucose. Phosphate buffers were used. 

Results indicate that while glucose utilization is 

an important factor, there is a very marked, and 

even over-shadowing, effect of pH, within a certain 
range, on potassium retention irrespective of 
glucose utilization. In addition, effects of in- 
hibitors of glycolytic activity have been examined. 


Absorption of vibratory energy by human body 
surface. H.O. Parrack, HENNING VON GIERKE,* 
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Hans OESTREICHER* AND Wor W. von Wirt- 

TERN.* Aero Med. Lab., Air Materiel Command, 

Wright-Patterson Air Force Base, Dayton, Ohio. 

Measurements were made of the response of 
the body surface to mechanical vibrations. Three 
methods were used in overlapping frequency 
ranges so as to span a total frequency range of 
20-20,000 cps. The results are consistent and 
describe the mechanical impedance of the body 
surface and the elastic properties of the tissue. 
The impedance consists of a frictional resistance 
and reactance. The resistance is proportional 
to the square root of the frequency. The reactance 
is an elastance varying inversely with frequency 
up to about 50 cps where it becomes zero. Above 
this frequency the reactance is an inertance that 
is proportional to frequency throughout the meas- 
ured range. The vibratory energy absorbed at the 
body surface and converted to heat in the tissues 
may be calculated from the impedance. From 
these results was developed a theory on the 
mechanical behavior of the vibrating body tissue 
that considered the tissue as an elastic medium 
with viscosity. For such a model, and for the 
frequency range 20-20,000 cps, equivoluminal 
shear waves with velocities less than sound are 
predominant. It is only at still higher frequencies 
that compression waves play an important role. 
The theory also explains the surface waves ob- 
served experimentally. 


Changes of electrical potential of the ventral roots 
of the spinal frog resulting from reflex stimula- 
tion. LLoyp D. PartripGEe* AND RoBERT GESELL. 
Physiology Laboratory, Univ. of Michigan, Ann 
Arbor. 

Single and repetitive electrical stimuli were 
delivered by a square wave generator. Changes of 
electrical potential were recorded with the aid of 
a D.C. amplifier and a cathode ray oscillograph. 
One leading off electrode was placed on the ventral 
root near its point of exit from the cord; the other 
electrode about one cm. more distal. Each stimu- 
lus was found to produce a sudden increase of 
negativity of the proximal electrode with respect 
to the distal electrode, possibly the result of a 
sudden liberation of acetylcholine at the synapse. 
The rate of subsequent decay of this negativity 
was in approximate agreement with the law of 
mass action as applied to enzymatic destruction of 
acetylcholine. Repetitive stimulation showed, in 
agreement with Barron and Matthews, a step- 
like increase of initial negativity. Such increased 
negativity was followed by a correspondingly 
increased rate of initial decay at cessation of 
stimulation. Action potentials, when they oc- 
curred, varied in number directly with intensity 
of the slow potentials. These findings are thought 
to support the theory of temporal summation 
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reported by Frey and Gesell at the 1949 meeting 
of the Physiological Society. They do not, how- 
ever, preclude the participation of several factors 
contributory to the decay of electrotonic poten- 
tials. 


Studies on in vitro inactivation of alpha-estradiol 
by infantile, malignant and cirrhotic rat liver. 
Karu E. Pascuxis anp R. H. DeMEto.* Div. 
of Endocrine and Cancer Research, Jefferson Med. 
College, Philadelphia, Penna. 

Inactivation of alphaestradiol by liver slices 
and liver homogenates has been extensively 
studied. Experiments reported here show that the 
liver of rats, 6 days of age, have a good inacti- 
vating power. Studies were also performed on 
rats treated with the carcinogen 2-acetamino- 
fluorene; livers from animals killed at a stage 
where no cancer had yet developed showed good 
inactivating capacity. Homogenates of malignant 
hepatomas induced both by 2-acetaminofluorene 
and p-dimethylaminoazobenzene also showed good 
inactivating power. We have previously reported 
good inactivation to be present in starved rats 
(Endocrinology 43: 97, 1948) and in rats treated 
with carbontetrachloride (Endocrinology 33: 309, 
1943). It is concluded that the in vitro action of 
liver upon estradiol is present early in life, and 
over a wide range of abnormal conditions; the 
system or systems involved appear to be very 
resistant to damage. This is in marked contra- 
distinction to the overall handling of estrogens 
in vivo, in which the excretory function of the 
liver plays a large role in addition to the metabo- 
lizing action; this overall handling and disposition 
of estrogens in vivo is known to be extremely 
sensitive, and impaired even by minor, ‘subclinical’ 
liver damage. 


Elimination of bromide from serum and cerebro- 
spinal fluid. S. I. Parrick* anp G. S. Eapie. 
Dept. of Physiology and Pharmacology, Duke 
Univ. School of Medicine, Durham, N.C. 

Serial cerebrospinal fluid and serum bromide 
determinations were made simultaneously in 3 
patients and 6 dogs with high bromide levels by 
a new photoelectric method described elsewhere. 
Bromide concentrations and percentage replace- 
ment of chloride were invariably less in the spinal 
fluid than in serum; this was true even during 
excretion, i. e. when bromide was passing out of 
the spinal fluid into blood and so to the kidney. 
This is taken as evidence for secretion of bromide 
into the blood stream, presumably by the Pac- 
chionian bodies. Other evidence also indicates 
that spinal fluid is not in equilibrium with serum, 
and the ratio spinal fluid bromide: serum bromide 
is thought to be a physiological rather than 4 
physical ratio. No evidence was found for in- 
creased permeability of the choroid plexus at 





March 1950 


high bromide levels; evidence for this previously 
adduced by others is explained by inaccuracies 
in the chemical methods employed. Addition of 
chloride to the diet increases the rate of bromide 
elimination only slightly; the increase is of the 
order of magnitude of differences in individual 
rates of excretion. 


Cortical receptive zone of the chorda tympani. 
Harry D. Patron anv V. E. Amassian.* Dept. 
of Physiology and Biophysics, Univ. of Washing- 
ton School of Medicine, Seattle. 

Previous studies, combining cortical ablation 
and determination of taste thresholds, suggested 
a cortical localization of taste near the somato- 
sensory face area. This topographical relation 
has been further tested by mapping the cortical 
area electrically responsive to stimulation of the 
chorda tympani. This nerve, although conveying 
some tactile impulses from the tongue, primarily 
subserves taste. In cats under deep pentobarbital 
anesthesia, the lingual nerve was exposed from 
the tongue to the base of the skull, and divided 
central to its junction with the chorda tympani, 
which was left intact. The distal trunk containing 
the chorda tympani fibers was stimulated with 
single shocks, while the cortex of the sdme or 
opposite hemisphere was explored oscillographi- 
cally for evoked electrical activity. Characteristic 
early response of the contralateral cortex was a 
sharp surface-positive wave (50-200 uv.) of 10-12 
msec. latency. Ipsilateral responses were also 
obtained. Responses were irreversibly abolished 
by transtympanic destruction of the chorda tym- 
pani in the middle ear. The responsive zone, 4-5 
mm.? in area, was on the rostral orbital surface, 
superior to the rhinal fissure and anterior to the 
anterior ectosylvian fissure. It lay rostral and 
inferior to the tactile responsive zone for the 
face, and in its dorsocaudal extent, overlapped 
the latter. The remainder of the lateral and mesial 
surface of the cortex was unresponsive to chorda 
tympani stimulation. Insular cortex around the 
sylvian fissure, suggested by others as the cortical 
taste area, was consistently unresponsive. 


Contribution to oximeter design using modulated 
light. W. Pau (introduced by J. K. W. Frer- 
Guson). Dept. of Pharmacology, Univ. of Toronto, 
Toronto, Ont., Canada. 

Using a flickering lamp and A-C amplification, 
the linear voltage-density characteristics of se- 
lenium photocells permit a new method of elec- 
trical compensation for varying opacity in the 
Pinna of the ear. Our instrument has the usual 
two color channels, with an earpiece containing 
& pressure capsule and a lamp modulated at 
125 c/s. The amplified alternating voltage for 
each channel is rectified and applied to a vacuum 
tube voltmeter. When the pinna is squeezed, a 
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positive bias is applied to the rectifier to adjust 
each channel to a ‘zero’ point without affecting 
the curve of output current against optical den- 
sity. When blood is allowed to flow, compensation 
for varying Hb-density (‘ear thickness’) is applied 
by adjustment of a simple shunt control set ac- 
cording to the ‘Infra Red’ indication of Hb den- 
sity. The calibration of this adjustment affords a 
convenient means of testing an earpiece design 
without recourse to arterial puncture. The ear- 
piece is applied to the pinna of the ear of a fully 
oxygenated normal subject. After a preliminary 
warming period, pressure is applied to the pres- 
sure capsule and the bias controls adjusted to a 
‘zero’ reading on both channels. Pressure is re- 
leased and after Hb-density has become stable, 
the shunt control is turned to give a 100% reading 
on the saturation scale. Shunt control readings 
plotted against ‘Infra Red’ readings for a number 
of subjects provide an indication of the potential 
accuracy of the absolute saturation. Recent ear- 
pieces give a precision indicated by a range of 
-+3% saturation. 


Oxygen partial pressures during hypothermia in 
the dog. K. E. Penrop. Dept. of Physiology, 
Boston Univ. School of Medicine, Boston, Mass. 
The extent to which hypoxia occasioned by the 

considerable shift to the left of the hemoglobin 
dissociation curve is a contributory factor to 
death during hypothermia has been a subject of 
speculation since this concept was advanced by 
von Werz (Arch. f. exper. Path. u. Pharmakol. 
202: 561, 1943). At 20° C. rectal temperature the 
partial pressure of oxygen in mixed venous blood 
has been found to be of the order of 10 mm. Hg, 
with a per cent saturation of 50 to 60. The funda- 
mental question becomes: Is this low pressure 
sufficient to furnish adequate oxygen to the tissues 
when the metabolism is reduced by the cold. 
Answers to this question have been sought in 
several different ways centering about compari- 
sons between dogs breathing air and those breath- 
ing 100% oxygen, inasmuch as in the latter case 
the physically dissolved oxygen is probably suffi- 
cient for the oxygen consumption at low body 
temperatures thus making hemoglobin dissocia- 
tion largely unnecessary. Comparative oxygen 
consumption values, oxygen content of coronary 
sinus blood and of internal jugular blood are 
presented. 


Method for analyzing the mechanical properties 
of smooth muscles stimulated by cooling. JoHN 
F. Perkins, Jk. anp WiLiiamM H. JOHNSON 
(introduced by A. B. LuckHarpt). Dept. of 
Physiology, Univ. of Chicago, Chicago, Ill. 
Evidence was presented in a previous paper 

(PERKINS AND NIcHOLAS, Federation Proc. 8: 1949) 

that cooling causes contraction of smooth muscles 
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apparently by acting on a different excitatory 
system than epinephrine, or else acts directly on 
the contractile system. For this reason, studies of 
viscous-elastic properties of smooth muscles con- 
tracting a) under the influence of cooling, as 
contrasted with b) epinephrine or other drugs are 
being undertaken using the following method: A 
mechanically produced sinusoidal displacement 
is applied to a muscle through a spring. The 
displacements of the oscillator and of the muscle 
are detected electrically by the use of 2 trans- 
ducer tubes, one applied through a glass stylus 
to the oscillator, and the other by the same method 
to the junction of the muscle and the spring. Each 
transducer tube gives a voltage output which is 
proportional to the mechanical displacement. This 
voltage is in each case amplified and converted to 
a current by D.C. amplifiers and cathode follower 
impedance changers, and the resulting currents 
are passed through 2 simple oscillographs which 
record directly on a kymograph drum. By this 
method, the amplitude and the phase relations 
between the 2 displacements can be obtained, 
and from this the viscosity and elasticity terms 
can be calculated before, during and at the height 
of contraction, and their frequency dependence 
also determined. Data obtained by this method 
will be presented. 


A strain gauge amplifier for special biological 
application. CLARENCE V. PESTEL* AND JOHN 
P. MARBARGER. Aeromedical and Physical En- 
vironment Lab., Univ. of Illinois, Chicago. 

A versatile instrument for amplifying the output 
of a strain gauge, such as the Statham, Model 
P23A or B, has been fabricated and tested. It is 
designed primarily for use in biological research 
where it is desired to record such pressures as 
arterial, venous, respiratory, etc. The instrument 
is of the carrier-frequency type, complete with a 
direct current output stage, capable of driving a 
rugged, high-speed, direct writing oscillograph. 
It is provided with a 5-position step-gain switch, 
together with a fine gain control, so that any pres- 
sure from a low value to maximum gauge pressure 
can be made to produce full scale deflection. 
Another 5-position switch on the instrument per- 
mits one to select a) zero position, so that any 
amplifier changes may be detected and corrected 
(by controls provided) without removing pressure 
from the strain gauge, 6) calibration signal, so 
that a constant degree of amplification can be 
observed and reproduced, thus allowing one to 
establish comparable records from day to day, 
c) absolute pressure, d) mean pressure and e) 
pulse wave. The maximum sensitivity of the in- 
strument is such that a pressure of 16 mm. Hg 
applied to a Statham gauge, Model P23A, (0-750 
mm. Hg) will produce an output of 105 v. across 


FEDERATION PROCEEDINGS 


Volume 9 


3300 ohms. With the Statham gauge, P23B (0-50 
mm. Hg) much greater sensitivity can be attained. 
The output is linear with respect to the input until 
the output voltage exceeds 105 v. 


Observations on reflex regulation of circulation. 
LyseE H. Peterson (introduced by M. E. Max- 
FIELD). Dept. of Physiology, Univ. of Pennsyl- 
vania Medical School, Philadelphia. 

A number of surprising responses of the circula- 
tion following stimulation of various reflex systems 
have been observed in -over 600 normal subjects 
and hospital patients during physiological experi- 
ments and surgery. Certain reflex responses ap- 
pear to differ in man as compared with other 
species, to differ also with and without anesthesia. 
Following carotid sinus stimulation there appears 
to be a primary weakening of ventricular contrac- 
tion concurrent with bradycardia. The effects are 
in contrast to those following prolonged diastole 
following premature or missed contractions. Fol- 
lowing stimulation of the mesenteric receptors 
there also appears to be a primary weakening of 
contraction independent of pulse rate. Evidence 
is also presented to show that under various 
physiological, pathological and anesthetic condi- 
ditions there is a marked alteration in the manner 
which the cardiovascular system reacts to changes 
within itself. This data is presented not only to 
demonstrate reflex circulatory phenomena in man 
(some for the first time) but also to stress the need 
for re-evaluation of present concepts of circula- 
tory reflexes. Such generalizations which are com- 
monly stated as Starling’s and Marey’s laws and 
the belief that the ventricles are not directly 
affected by the vagi must be thought of with res- 
ervation. An understanding of reflex balance in 
man seems necessary for an understanding of 
diseases of the cardiovascular system. of man. 


Regional distribution of blood flow after hemor- 
rhage with and without Dibenamine. RayMonD 
W. PickERING (introduced by Lange H. ALLEN). 
Dept. of Physiology, Univ. of Georgia School of 
Medicine, Augusta. 

Using flow meters of various types, the flows 
through the femoral artery, portal vein, carotid 
artery, inferior vena cava and hepatic veins have 
been measured during the course of a stepwise 
hemorrhage. Leg flow fell abruptly in mid hemor- 
rhage, the resistance being markedly elevated. 
The high resistance was largely maintained until 
death. Venous O2 content was reduced to a low 
value, and the O. consumption of the leg severely 
reduced. The vasoconstriction was largely pre- 
vented by pre-treatment of the dog with 5 mg/kg. 
of Dibenamine. The visceral and carotid beds did 
not show this extreme resistance rise. As hemor- 
rhage progressed, resistance showed minor eleva- 
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tion or held steady, and then declined progres- 
sively to low levels. Flow was reduced as cardiac 
output and arterial pressure fell. Hypoxia was 
less severe than in the legs. No significant differ- 
ences between control and Dibenamine treated 
animals were found for either bed. The evidence 
indicates that vascular beds fall into two broad 
categories. In one, exemplified by the leg, centrally 
imposed vasoconstriction was not negated by 
tissue hypoxia. In the other, viz. the viscera, 
brain, and presumably the heart, vasoconstriction 
is either absent, less active or is easily reversible 
by tissue hypoxia. Dibenamine lessens the differ- 
ence between the two categories. 


Extraction and fractionation of urinary corti- 
costeroids. GREGORY Pincus AND LovIsE P. 
RoMANoFF.* Worcester Foundation for Ezpil. 
Biology, Shrewsbury, Mass. and Tufts College 
Medical School, Dept. of Physiology, Boston, Mass. 
Normal human urine (24-hour sample) brought 

to pH 1 and extracted in a Hershberg type continu- 
ous extractor with CHCl, for varying periods of 
time yields increasing amounts of neutral reducing 
lipid (NRL) and neutral formaldehydogenic ste- 
roid (FS). A maximal yield is had by 18 to 24 hours 
of extraction, with approximately 35% extractable 
at 4 hr. and 55% at 8 hr. With extraction beyond 
24 hr. there is a falling off in the total amount. 
The absolute amounts recovered represent 
roughly a 4 to 5-fold increase over that extractable 
by hand extraction in the Heard-Sobel procedure. 
The neutral lipid extract may routinely be further 
fractionated by transfer to a silica gel (1-1.5 gm.) 
solumn with 10-15 cc. of benzene eluted by 10 to 
30 cc. amounts of organic solvents in the following 
order: a) benzene, b) benzene-ether mixtures, 2:1, 
1:1 and 1:2, c) ethyl ether, d) ethyl ether-ethyl 
acetate mixtures 9:1, 4:1, 3:1, 2:1, 1:1, 1:2, e) 
ethyl acetate, f) acetone, g) methyl alcohol. 
b) tends to segregate the less polar steroids (e.g. 
17 - ketosteroids, 11 - desoxycorticone - like 
substance) and e more polar steroids (e.g. cortic- 
osterone, 17-hydroxycorticosterone). Partition of 
the total neutral lipid between benzene and water 
results in a ratio of approximately 7:1 between 
fractions b) and e) in the benzene-soluble material 
whereas the ratio is 1:2 for the NRL and 1:5 for 
the FS of the aqueous phase. The chromato- 
graphed total neutral extract itself gives ratios 
of 2:1 for NRL and 1:2 for FS. Separation into 
ketonic and non-ketonie fractions does not alter 
the total neutral extract ratios markedly, but 
the presence of considerable non-ketonic cortic- 
osteroid is indicated. 


Studies of epinephrine effect on portal circula- 
lation. Etmer B. Pratt anp Francis D. Bur- 
DICK (introduced by RicHarD WHITEHEAD). 
Dept. of Medicine, Univ. of Colorado, Denver. 
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In unanesthetized dogs prepared either with 
London cannulae on portal and left hepatic veins 
or with duodenal cannulae for collection of bile, 
measurements were made of liver blood flow (con- 
stant bromsulfalein infusion method), plasma 
specific gravity, hematocrit, venous pressure and 
bile volume and specific gravity. The excellent 
condition of these animals has permitted their 
use in repeated experiments for more than 2 
years. Injection of 0.1 mg. of epineprine hydro- 
chloride into the femoral vein produced a typical 
cardiovascular response and elevation of the 
peripheral venous hematocrit. In simultaneous 
samples the hematocrit showed decreasing values 
from portal to hepatic to peripheral veins. There 
was a temporary elevation in plasma bromsul- 
faleiu concentration (30-40%) and a decrease 
(average 66%) in the dye concentration difference 
between portal and hepatic vein samples. The 
effect on bile flow and dye concentration was 
somewhat variable but the bile specific gravity 
was consistently decreased. The pressure was 
elevated in both portal and hepatic veins. The 
same dose of. adrenaline injected directly into 
the portal vein produced no hematocrit, venous 
pressure, or general cardiovascular effects but 
gave the same type of bromsulfalein concentration 
changes. These results suggest that epinephrine 
acts directly on liver circulation to shunt blood 
flow away from the parenchymal cells. 


New type of gradient calorimeter for rapid, simul- 
taneous determination of heat loss and heat 
production in laboratory animals. LAWRENCE 
R. Prouty anp RicHarp W. LawTon (intro- 
duced by McKeen Carttetu). Dept. of Physi- 
ology, Cornell Univ. Med. College, New York 
City. 

A gradient calorimeter of the Benzinger type, 
suitable for laboratory animals, has been built 
and tested. Its size is 32 x 24 x 18 inches. The half- 
inch thick Dural walls are lined with 2,152 copper- 
constantan strip thermal junctions wired in series. 
With an input of 21.6 Calories, 1,700 uv. total 
output is obtained. This represents a drop of 
1.85 X 10-4 °C. across the gradient layer of 0.05 
inch woven glass tape. Water vapor given off by 
the animal is condensed within a similar but 
smaller calorimeter unit (plate meter). Ingoing 
and outgoing air thermocouples measure heat loss 
to the circulating air. The calorimeter walls give 
a 100% response to direct radiation in 50 seconds, 
but the response time is slower with calorimeter 
contents in place. The thermal constant of the 
calorimeter is obtainable within +.01. The large 
mass of the calorimeter walls affords stability 
against minor rapid fluctuations in laboratory 
temperature. Heat production is determined from 
oxygen consumption, as measured by a Pauling 
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oxygen meter, and carbon dioxide production, 
as measured by an infrared gas analyzer. Both 
direct and indirect calorimetry, rectal and skin 
temperatures are simultaneously recorded by a 
Leeds and Northrup eight-point recorder. The 
calorimeter and associated equipment have the 
following advantages; a) rapid response to changes 
in heat production and heat loss; b) furnishing 
either a stable or rapidly changing thermal en- 
vironment for the animal subject; c) a simple 
measurement of vaporization; and d) continuous 
recording of all measurements. The calorimeter 
should make possible critical experiments on 
thermoregulatory mechanisms of animals. 


Spread of excitation process in ventricular myo- 
cardium of dogs. Raymonp D. Pruitt (intro- 
duced by Norman M. Keirtn). Mayo Clinic, 
Rochester, Minn. 

Two series of experiments were carried out. In 
one, direct-lead electrocardiograms were recorded 
from the ventricular cavities and epicardial sur- 
faces of isolated, perfused canine hearts, into the 
cavities of which caustic solutions were introduced. 
In the second, electrocardiograms of a similar type 
were recorded from strips of the myocardium 
which retained attachment to the ventricle at 
only one end. The following conclusions have 
been reached. First, if rapid transmission of the 
excitation process through the endocardial tissues 
isa function of a specialized tissue (the Purkinje 
system), destruction of that tissue has not been 
accomplished. Second, in view of the severity 
of trauma effected by the agents introduced into 
the ventricular cavities, escape of such special- 
ized tissue from injury seems unlikely. Third, 
muscle-strip experiments lend support to the con- 
cept that variation in speed of transmission of 
the excitation process may be related not to dif- 
ferences in the nature of the tissues, but rather 
to peculiarities in their arrangement. Excitation 
moves rapidly along a strip composed of longi- 
tudinally disposed fibers, and slowly down a strip 
made up of fibers arranged in a transverse manner. 


Accurate registration of intralumen pressures of 
the digestive tract by two new methods. J. P. 
QuieLEy, DanieL A. Bropy,* Bitty McKay,* 
W. C. Lanpouina* ann J. H. McAListTer.* 
Dept. of Physiology, Univ. of Tennessee, Mem- 
phis. 

Pressures within the lumen of the canine di- 
gestive tract have recently been accurately re- 
corded by two new methods. 1) An improved form 
of the pressure-conduction method of Brody and 
Quigley (Gastroenterology 9: 570, 1949) transmits 
pressure from a moderately soft plastic tip (3 x 8 
mm.) within the gut through 0.4 mm. bore plastic 
tubing to a Sanborn electromanometer. The pos- 
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sibility of tube plugging is minimized by the slow 
flow (5 cc/hr.) of clean, dry gas through the tubing, 
Lengths of tubing up to 100 cm. are feasible when 
helium is substituted for air as the conducting 
medium. The electromanometer permits registra- 
tion by either optical or direct-writing methods 
and the sensitivity can be varied at will. 2) A 
newly developed electromagnetic transducer con- 
sists of a3 x 20mm. transducer placed in the cavity 
from which pressure is to be measured. This 
transducer has a self-supporting, center-tipped 
coil which forms two arms of a balanced induction 
bridge. Changes in intralumen pressures of the 
gut cause proportional displacements of an elas- 
tically mounted iron core. The apparatus is so 
calibrated that the resulting electrical imbalance 
is recorded in terms of pressure. The volume/pres- 
sure coefficient of this device is exceedingly small 
and plugging cannot occur. Pressure observations 
made by these two methods closely resemble in 
magnitude and in general form the results we 
previously obtained by our less refined methods 
and appear to confirm the validity of these earlier 
observations. 


Simultaneous determination of bloodflow through 
each lung. H. Rann anp H. T. Bauwnson.’ 
Dept. of Physiology and Vital Economics, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

If the gas content of the arterial blood, the 
R.Q. and metabolic exchange rates can be de- 
termined for each lung separately, it is possible 
to calculate the mixed venous point and conse- 
quently the blood flow through each lung by the 
Fick principle. This is true only if the arterial 
gas contents of the two lungs differ. By means of 
a differential bronchial catheter, alveolar air 
was recorded continuously and simultaneously 
from each lung. The gas content of the arterial 
blood was determined from the alveolar air ten- 
sions and the blood gas dissociation curves. The 
R.Q. can be ascertained from either the alveolar 
air or the expired air determinations. In order to 
calculate the gas content of the mixed venous 
blood, the arterial point for each lung is plotted 
on a diagram having O2 and CO, blood gas contents 
as ordinates. Through each of these arterial points 
a straight line is drawn which has a slope that 
depends on the R.Q. for that lung. The point o 
intersection of these lines represents the composi- 
tion of mixed venous blood which is the same for 
each lung. In nembutalized dogs breathing ail, 
approximately 45% of the total circulation per 
fuses the left lung. This fraction is reduced t0 
approximately 25% within 10 minutes after the 
administration of nitrogen to the left lung only: 
No further significant changes were observed 4 
the end of one hour of nitrogen exposure. This 
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vasomotor reflex actually occurs within 1-3 
minutes as shown by qualitative measurements 
employing the rapid infra-red gas analyzer. 


Specie variability in the inactivation of penicillins 
G and K. NatrHan Rakieren, GeorGE VALLEY* 
anD Epna W. Lyon.* Bristol Labs. Inc., Syra- 
cuse, N. Y. 

It is necessary to administer per unit body 
weight a larger total amouut of penicillin (re- 
pository forms) to a rat than to a rabbit or dog to 
obtain a measurable blood level for 24 hours. 
Further, penicillin G, when administered i.m. to 
mice in aqueous solution, disappears from the 
blood more rapidly than it does in rabbits. (EAGLE 
etal. J. Bact. 57: 122, 1949). In studying the factors 
which might play a role in the inactivation of pure 
penicillins G and K in vivo and in vitro a species 
difference was noted between the rat and rabbit. 
In the intact rabbit K disappears from the blood 
more rapidly than G following i.v. administration. 
This is also true in the renal-ligated (R.L.) rabbit. 
In contrast in the eviscerated renal-ligated 
(E.R.L.) rabbit the blood levels obtained after i.v. 
administration of K approach those obtained with 
G after equilibration has occurred. The rat differs 
from the rabbit in that in the R.L. animals, and 
apparently in the intact also, G and K disappear 
from the blood within the same time intervals. 
However in the E.R.L. rat both G and K remain 
in the blood stream at constant levels for at least 
3hours. Jn vitro studies using the Warburg appara- 
tus failed to show any marked differences between 
rabbit and rat liver slices. Neither inactivated G 
and both inactivated K. Apparently some mecha- 
nism is present in the liver of the intact and R.L. 
rat which allows for the inactivation of G as 
well as K. 


Estrogen content of blood of ovarian vein of the 
dog and spermatic vein of the stallion. A. E. 
Rakorr* anp A. Cantarow. Division of Endo- 
crine and Cancer Research, Jefferson Med. College, 
Philadelphia, Penna. 

As part of an investiation of the rate of secretion 
of hormones by certain endocrine glands, the 
quantity of estrogen was determined, by bioassay, 
in blood collected from 1) the ovarian vein of 
dogs after gonadotrophic stimulation, 2) the sper- 
matic vein of stallions and 3) a peripheral vein. 
After ovarian stimulation with pregnant mare 
serum gonadotrophin fot 8 to 10 days very little 
estrogen (10 mouse units/100 cc. of serum or less) 
could be found in blood collected at operation 
from the ovarian veins of 4 dogs, thus suggesting 
4 relatively slow secretion of small amounts of 
estrogens. Blood collected from the spermatic 
vein of 2 stallions showed very high serum estrogen 
values (264 and 100 mvu/100 cc. respectively), 
which were many times greater than those for 
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peripheral venous blood (20 mu/100 cc.) deter- 
mined simultaneously, indicating a relatively 
rapid secretion of large amounts of hormone from 
the testis. The estrogens in the spermatic vein 
blood were entirely in ‘free’ form; in the peripheral 
blood, approximately half of the estrogen was 
‘protein-bound’ in one instance and entirely in 
the free form in the other. 


Functional analysis of the vasomotor innervation 
of the dog’s footpad. W. C. Ranpatu, W. F. 
ALEXANDER,* J. W. Cox* anv A. B. HertzMan. 
Depts. of Physiology and Anatomy, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 
During faradic stimulation of the sympathetic 

chain, vasomotor responses were recorded by the 
photoelectric plethysmograph from the hind feet 
of the anesthetized dog. Extensive variations in 
the position of ganglion swellings required specific 
reference to precise vertebral levels in localizing 
ganglia on the sympathetic chain. Although ap- 
parent fusion of right and left chains caudally 
was commonly observed, little evidence of contra- 
lateral response to stimulation was noted. Post- 
ganglionic vasomotor outflow from the ganglion 
chain to the footpad was determined by stimula- 
tion of individual ganglia after section of the 
chain both superior and inferior to the point of 
stimulation. Although some variation was ob- 
served, the largest postganglionic supply to the 
footpad was shown to be derived from ganglia at 
vertebral levels Le to S,. The inflow of pregan- 
glionic vasomotor fibers innervating the footpad 
was determined by recording vascular responses 
during direct stimulation at successively lower 
levels on the chain. As additional preganglionic 
fibers enter caudally, vasoconstriction in the 
foot became more intense. Individual oblique 
rami were stimulated wherever possible. Very few 
vasomotor preganglionic fibers to the footpad 
were found to enter the chain above the vertebral 
level L;, and the maximum inflow appears to be 
between Ly, and Lg. 


Effects of adenine ingestion in the dog. SIGWIN 
B. Raska. Dept. of Physiology and Pharmacology, 
Univ. of North Dakota School of Medicine, Grand 
Forks. 

Oral administration of adenine to dogs in daily 
doses of 50 to 100 mg/kg. produces, within one or 
two weeks, hemorrhage and/or ulceration of buccal 
mucosa, gums and ventral surface of tongue. These 
lesions are usually bilateral and symmetrical. 
These lesions can be cured or prevented by intra- 
muscular injection of penicillin. The tongue of 
these dogs often becomes atrophic and necrotic. 
Mucosal and submucosal hemorrhages are always 
present. Applied pressure to mucosal membrane 
results in profuse bleeding. The hemorrhagic 
tendency resembles that of vitamin K deficiency. 
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The hemorrhages of the gums especially around 
the teeth simulate those seen in experimental 
vitamin C deficiency. Indications for CNS dis- 
turbances were: a waddling gait with muscular 
asthenia of the hind parts and clonic convulsions, 
especially in the pelvic and shoulder girdles. In 
the late stages there was peripheral anesthesia. 
The cornea became opaque and the sclera and 
conjunctiva very inflamed. Vision appeared de- 
creased. In addition to previously described au- 
topsy findings (Raska, S. B. Science 105, 2718, 
1947; Federation Proc. 8: 130, 1949) the following 
was noted: diffuse patchy hemorrhages in both 
lungs: hemorrhages of myocardium, especially of 
the auricle and of the ventricle at the auriculo- 
ventricular junction; section of the heart muscle 
showed multiple small hemorrhagic foci and in 
one of the heart muscle sections accumulation of 
cells suggestive of Aschoff Bodies; congestion of 
gastric mucosa with extensive hemorrhages in 
mucosa and submucosa. Scattered patchy hemor- 
rhages and congestion in lower jejeunum, ileum, 
and in the mucosal folds of the sigmoid; pancreas 
and adrenals showed hemorrhagic foci. Peri-ad- 
renal hemorrhages also were found. Much of the 
syndrome produced by adenine simulates clinically 
as well as microscopically the syndrome exhibited 
by animals suffering from multiple avitaminosis. 


Nitrogen retention produced by adenine. S1cwin 
B. Raska. Dept. of Physiology and Pharmacology, 
Univ. of North Dakota School of Medicine, Grand 
Forks. 

A marked increase of N.P.N., urea, uric acid 
and creatinine in the blood follows, within one 
or two weeks, the oral or parenteral administration 
of 30-50 mg/kg. of adenine to dogs receiving a 
complete normal diet before and during the ex- 
perimental period (Raska, S. B. Science 105: 
1947; J. Biol. Chem. 165: 743, 1946; Federation 
Proc. 8: 130, 1949). A definite relationship exists 
between the degree of nitrogen retention and the 
dosage and duration of adenine administration. A 
decrease in the daily dosage causes a less pro- 
nounced nitrogen retention and discontinuation 
causes a gradual lowering of the nitrogen reten- 
tion. The maximum nitrogen retention in mg.% 
ranged: N.P.N., 160 to 260; urea, 100 to 200; uric 
acid, 3 to 8; creatinine, 4 to 10. Creatinuria was 
often present. As previously reported paren- 
chymatous degeneration of the kindeys was found 
at autopsy. Similar blood and autopsy findings as 
reported for dogs were also present in rats. Larger 
daily doses of adenine (e.g. 100 mg/kg.) produces 
in dogs, within one or two weeks, mucosal and 
submucosal hemorrhages, ulceration of buccal 
mucosa and tongue, conjunctivitis, scleritis, 
opaqueness of cornea, dermatitis and tremors of 
the skeletal muscles. Many of the lesions are simi- 
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lar to those described for experimental multiple 
avitaminosis. These lesions can be cured or pre- 
vented by intramuscular injection of penicillin, 
Administration of adenine to animals would seem 
to provide a means for producing experimental 
uremia. The possibility exists that a prolonged 
increased concentration of adenine or its metabolic 
products in the blood and tissues due to a faulty 
nucleoprotein or purine metabolism might play 
an important role in pathologic states, especially 
those associated with nitrogen retention and kid- 
ney diseases. 


Comparison of procaine and tridiurecaine. G. 
Cart Rau* anv B. A. Westrauu. Dept. of 
Physiology and Pharmacology, Univ. of Missouri 
Med. School, Columbia. 

A comparison of the toxicity, general analgesia 
and degree of local anesthesia produced by a new 
compound, tridiurecaine hydrochloride (a pro- 
caine substituted diurethan), with procaine hydro- 
chloride in rats and dogs has been made. The LDj» 
values (intraperitoneal injection) of tridiurecaine 
and procaine were found to be approximately 
equal in rats. Unanesthetized dogs injected intra- 
venously with tridiurecaine (1 mg/kg/5 min.) 
showed a degree of general analgesia as great as 
dogs receiving equal doses of procaine. Over 
dosage of tridiurecaine in both rats and dogs 
produced mild sedation followed by respiratory 
paralysis and death instead of excitation, con- 
vulsions and death, characteristic of procaine. 
The anesthetic potency of tridiurecaine injected 
intradermally (0.2 cc. of 1% solution per wheal) 
in dogs was approximately the same as the anes- 
thetic potency of procaine (0.2 cc. of 1% per 
wheal). Intravenous injection of tridiurecaine 
(1 mg/kg.) into dogs anesthetized with pento- 
barbital sodium produced a small rise in blood 
pressure. Larger dosage (3 mg/kg.) did not alter 
blood pressure significantly, but inhibited respi- 
ration, but about 5 mg/kg. produced respiratory 
paralysis followed by a gradual circulatory failure 
and eventual death due to the respiratory 
difficulty. 


Effects of ACTH on synovial membrane potentials 
in rheumatoid arthritis. C. I. Reep, Norman 
R. JosernH, Irnvinc E. Srecx,* anp M. M. 
Monteomery.* Univ. of Illinois, Chicago Pro- 
fessional Colleges, Chicago. 

In work previously published a method has 
been described for determining the potential 
difference between the inner surface of the 
synovial membrane and a subcutaneous reference 
junction in anesthetized dogs. Also a tentative 
interpretation of results has been presented. This 
technic has been modified and adapted for similar 
studies on intact, unanesthetized human subjects 
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with uncomplicated rheumatoid arthritis, and 
also on healthy control human subjects. The 
reference junction was applied to the skin In 
the normals, the resting potential ranged from 
0 to +5 mv. Patients with rheumatoid arthritis 
showed potentials of the order of 20 to 60 mv. 
positive at the joint. Intramuscular injection of 
25 mg. of ACTH in all cases so far studied caused a 
sharp reduction within 5 to 20 minutes, sometimes 
by 50% , sometimes to the normal range. Further 
treatment on a schedule of 25 mg. every 6 hours 
invariably reduced the potential to near zero. 
After 12 doses, placebos were substituted. An 
upward trend of positive potential was apparent 
usually within 3 to 4 days, in general correlated 
with return of subjective symptoms and limitation 
of mobility. 


Directional effect of electric current on secretion 
of chloride ions by the dog’s stomach. WARREN 
S. Ren. Dept. of Physiology, Univ. of Louis- 
ville, Louisville, Ky. 

Previous results have demonstrated that the 
production of H* ions by the secreting stomach 
can be controlled by the directional application 
of current (Am. J. Physiol. 144: 115, 1945). On 
the basis of these and other findings a theery of 
HCl production was formulated (Gastroenterology, 
In press). Analysis of this theory leads to the pre- 
diction that the effect of current application on 
Cl ion production should be in the opposite 
direction to its effect on H+ ion production. 
Experiments were performed to test this predic- 
tion. The technique described in the above ref- 
erence was used. An isotonic NaNO; solution made 
contact with the mucosal side and was replaced at 
definite intervals. The Cl- ion and Ht ion content 
of this fluid was determined. It was found (5 
dogs) that from 6-26 microequivalents of Cl~ 
ion/gm. dry weight of stomach/10 min. was se- 
creted by the resting stomach. Application of 
current from serosa to mucosa resulted in a 
decrease in the Cl- ion secretion of the resting 
stomach, and application of current in the oppo- 
site direction resulted in an increase. In the se- 
creting stomach the above prediction was borne 
out since it was found that current sent from 
serosa to mucosa resulted in an increase in the 
secretion of H+ ions and in a decrease in the 
secretion of Cl- ions, and also that application 
of current in the opposite direction resulted in a 
decrease in H* ion secretion and an increased 
Cl- ion secretion. 


Skeletal muscle as a source of plasma potassium 
during the removal of potassium by vivodial ysis. 
Roger M. REINECKE AND Francis L. Srutz- 
MAN.* Dept. of Physiology, Univ. of Minnesota, 
Minneapolis. 

A skeletal muscle, the gastrocnemius or the 
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cranial part of the sartorius, was isolated except 
for its blood and nerve supply in a dog anesthe- 
tized with sodium pentobarbital. The plasma 
potassium level was then reduced by vivodialysis 
(Am. J. Physiol. 157: 401, 1949). Under these 
circumstances there was an arteriovenous in- 
crease in the plasma potassium concentration of 
blood flowing through the muscle. 


Relation between stroke index and time of diastole 
in the intact dog. Joun W. Reminaton. Dept. 
of Physiology, Univ. of Georgia School of Medi- 
cine, Augusta. 

For a dog showing sinus arrythmia, the stroke 
indexes of 86 consecutive pulses were plotted 
against the time of previous diastole. The points 
describe a definite curve, with standard deviation 
of +10%; 240 pulses taken from newly anesthetized 
dogs before and after vagotomy or atropinization 
show a similar curve, with S. D. +15%. Both 
curves show a linear relation from diastolic lengths 
(Td) of 1200 to 700 msec., a curvature toward 
reduced stroke indexes from 700-300, and stroke 
indexes scattering about a fairly constant minimal 
Td value of 160-200. Pulses taken from dogs after 
hemorrhage follow an almost parallel curve but at 
lower stroke index values. A curve taken at the 
height of an epinephrine pressor response shows 
sub-normal stroke indexes, with greater discrep- 
ancy at high Td values than at low. All curves 
show maximum cardiac output at heart rates of 
130-170. Stroke indexes calculated from the carotid 
pulse records of Y. Henderson (Am. J. Physiol. 
23: 345, 1909) agree with his cardiometer volumes 
within an ave. of +12.5%. Neither set of data seem 
to support his setting 210 as the optimum heart 
rate. A major part of the flow decline seen in late 
hemorrhage seems referable to the fast heart 
rate, which is congruent with the small heart 
volume and rising venous pressure found at this 
time. 


Renal tubular excretory mass and reabsorption 
of sodium, potassium and chloride in testo- 
sterone-treated and estradiol-treated female 
dogs. J. A. RicHarpson* anv C. R. Hovwck. 
Dept. of Pharmacology, Medical College of South 
Carolina, Charleston, and the Dept. of Physiology, 
Univ. of Tennessee, Memphis. 

The effects of various doses of testosterone 
propionate and of alpha-estradiol benzoate on 
the renal tubular reabsorption of sodium, chloride 
and potassium and the tubular excretory mass 
(TmPAH) in normal female dogs have been 
studied: Testosterone propionate in 10 to 12 daily 
intramuscular doses of 3, 6, and 10 mg.,kg. had 
no significant effect on TmPAH, or on the tubular 
reabsorption of sodium, chloride and potassium. 
In animals receiving alpha-estradiol benzoate in 
sufficient, daily, intramuscular doses to produce 
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estrus in approximatzly 10 days (daily doses of 
80-2000 rat units/kg.) glomerular filtration rate 
was unchanged or reduced for varying periods 
after the injections. Whereas the tubular re- 
absorption mechanisms for sodium and chloride 
remained normal, the percentage of filtered potas- 
sium reabsorbed decreased as much as 50% during 
a variable time following estrogen administration. 
A return to normal occurred over a period of 
several weeks. In untreated as well as treated 
animals, the tubular reabsorption of sodium and 
chloride bore a directly proportional relationship 
to filtration rate. In the estradiol-treated dogs, 
TmPAH was moderately to markedly reduced 
(15-50%) over a period of several weeks following 
administration of the estrogen, probably as a 
result of a non-specific depression of the enzymes 
that control PAH transport. A gradual return 
to normal occurred during a recovery period of 
several weeks. With both testosterone propionate 
and estradiol benzoate no significant changes were 
noted in the microscopic structure of the kidney 
or in the kidney weight/body weight ratio. 


Changes in hemoglobin during metamorphosis in 
the bullfrog. (Rana catesbiana). AusTEN F. 
Riggs, II. (introduced by GrEorcE Watp). 
Biological Labs., Harvard Univ., Cambridge, Mass. 
McCutcheon has reported that tadpole hemo- 

globin has an affinity for oxygen several times 

greater than that of the adult bullfrog, and that 
during metamorphosis the oxygen equilibrium 
function also changes in shape from a hyperbola to 
sigmoid—i.e., the value of n in Hill’s equation 
increases from 1-2 (J. Cell. & Comp. Physiol., 
8: 63, 1936). This could indicate either that 1) 
tadpole hemoglobin possesses only one heme, and 
has'perhaps a small molecular weight like that 
of myoglobin; or 2) it is of normal constitution, 
but its hemes do not interact. Examination of 
tadpole hemoglobin in the ultracentrifuge, with 
the cooperation of Prof. J. L. Oncley, shows that 
its molecular weight is like that ofyother verte- 
brate hemoglobins. Its sedimentation constant, 
S20, when extrapolated to zero concentration, is 
about 4.9. With new techniques developed in 
cooperation with Prof. J. Wyman, the oxygen 
equilibrium function has been remeasured ac- 
curately in bullfrog tadpoles and adults. The 
function is sigmoid in both instances; the value 

- of n in Hill’s equation does not appear to change 

with metamorphosis. McCutcheon’s observation 

that the oxygen affinity increases greatly during 
metamorphosis, however, is confirmed. These re- 
lationships are being explored further. 


Mapping electrokymographic responses over the 


cardiac silhouette. Gorpon C. Rune, A. 

SoxaLcuuk* anp G. J. Navis.* 

The electrokymographic (EKY) records of x- 
ray density changes of the heart in general show 
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thinning during ejection and thickening during 
filling. Often, however, thinning is indicated 
during a portion of the filling period and thicken- 
ing during a part of ejection. These paradoxical 
effects must be due to changes in position of the 
heart—a thinner portion of the heart moving into 
the x-ray beam during diastole and a thicker 
portion moving in during systole. In order to gain 
a better understanding of these effects, the EKY 
responses over each square centimeter of the 
cardioc silhouette have been carefully mapped. 
With the dog lying on his right side, EKY records 
from the sternal side of the heart show a peak 
which occurs after ejection begins. As one moves 
toward the spinal side of the silhouette these 
peaks appear earlier in systole and the amplitude 
of the responses increases. These changes in 
pattern can be explained by the changes in position 
of the dog’s heart. 


Analysis of value ‘K’ in Bazett’s formula. Jane 
S. Ross. Dept. of Pharmacology, Univ. of 
Syracuse College of Medicine, Syracuse, N. Y. 
All investigators find that the duration of 

electrical systole (QT) varies with cycle duration. 

The average value of ‘K’ is 0.37 for normal men. 

If one calculates K for the values of QT tabulated 

by Ashman and Hull for normal men, K does not 

prove to be 0.37 for all cycle lengths. If K values 
are again related to cycle, a smooth curve results. 

Experimentally, it is possible to keep cycle almost 

constant and to alter K. When K is calculated for 

533 athletes and for 250 presumably normal medi- 

cal students, graphs relating K to cycle do not 

overlap. Moreover, if the athletes are classified 
according to their major sport, certain sports 
seem to have a greater effect on K than do others. 

These facts make one doubt that the QT/cycle 

relationship is simply that of one dependent and 

one independent variable. To imply that ‘K’ 

represents ‘QT corrected for cycle duration’ is 

misleading. An alternate explanation is that some 
phase of cellular activity determines both QT and 
heart rate, that both are often changed pro- 
portionately thus producing an apparent rather 
than a real relationship. K seems to be a very 
sensitive indicator of the ‘state of the heart muscle’ 
as was suggested for QT by Blair, Wedd and Young 
nevertheless its full significance is elusive. For 
instance, is an athlete’s heart whose K is lower, 
better or worse than the heart of a medical student 
who has a higher K at the same cycle duration? 


Blood vessels of nerves, as seen in living animals 
with quartz rod illumination and their response 
to drugs including cortisone. Joszpru T. 
Roserts, H. R. Murpock, Jr.,* J. L. Campo,’ 
C. J. TANNER,* AnD J. A. Paparesia.* V. A. 
Hospital, Batavia, and Univ. of Buffalo School 
of Medicine, Buffalo, N. Y. 

Vessels in small and large nerves of frogs and 
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small mammals, in situ, change calibre and flow 
volume in response to drugs, stimulation with 
electrodes, shock, stretching, compression and 
other states. Observations were made during life 
with the quartz rod apparatus. Rhythmical con- 
tractions, especially of arterioles of larger size, 
were seen. Large fusiform dilatations (sinusoids) 
of transverse branches were seen often in vasa 
nervorum of rabbits; these may serve as regulatory 
shunts to control vascularity of nerves. Constric- 
tion of vessels in nerves followed injection or ap- 
plication of epinephrine, or electrical stimulation 
of the nerve’s field. Dilatation of these vessels 
followed injection of histamine or inhalation of 
amyl nitrite. Other drugs, including cortisone, 
and other procedures are being evaluated as to 
their effects upon the vasa nervorum, using 
somatic and visceral nerves and ganglions. Sludg- 
ing of blood has been observed in the vasa ner- 
vorum (as noted by Knisely and others), and 
efforts to correlate this with systemic or general- 
ized sludging as well as neural functions are being 
made. The vasa nervorum are rather abundant 
throughout the thickness of each nerve and are 
believed to have a significant role in the function 
of the nerve, as shown in earlier experimental 
and clinical studies. The occurance of spasm and 
dilation of the vasa nervorum observed here sup- 
ports the hypothesis of a reflex arc (proposed by 
Roberts, 1948) which produces ‘referred pain’ 
by ischemia of the somatic nerves in the areas of 
referred pain when a stimulus arises in a visceral 
organ associated centrally with these nerves. 
‘Trigger areas’ in somatic nerves may be due to 
ischemia of the nerve due to spasm, infarction or 
other vascular lesions within the nerve. 


Permeability of Escherichia coli. R. B. Roperts 
AND R. T. Nikset (introduced by 8S. R. M. 
REYNOLDs). Carnegie Inst. of Washington, Dept. 
of Terrestrial Magnetism, Washington, D. C. 
and Tulane Univ., New Orleans, La. 
Measurements of the permeability of cells of 

E. coli to ions of sodium and potassium have been 

reported (Cowiz, D. B., R. B. Roperts anp I. 

Z. Roperts J. Cell & Comp. Phys. October, 1949). 

Using the same methods we have extended these 

observations to ions of rubidium, caesium, cobalt, 

phosphate, sulfate, and sulfide. In all cases per- 
meability was found to be high. The ionic con- 

centration of the cells was found to be at least 75% 

of the concentration in the medium, reaching 

equilibrium in less than 5 minutes under conditions 

of low metabolic activity. It appears that 75% 

of the cell volume is ‘water-space’ and that ions 

are freely exchanged between this water space 
and the external medium. In the presence of high 

Metabolic activity enormous concentrations of 

the ions in the cell are observed, although the 

amount in the water space remains about con- 
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stant. A high permeability was also found in other 
cells which are reported to show effects of osmotic 
pressure. 


Body fluid redistribution in induced hypothermia 
and hyperthermia. S. RopsBarp, Hrrosut Sarx1* 
AND ARTHUR MALIN.* Cardiovascular Dept., Medi- 
cal Research Inst., Michael Reese Hospital, 
Chicago, Ill. 

Numerous studies have suggested that hemo- 
dilution occurs in hyperthermia, and hemo-con- 
centration occurs in hypothermia, but these de- 
ductions have been inferred from changes in the 
osmotic pressure or the plasma protein concen- 
tration of the blood. No data are available, as 
far as we are aware, on the actual changes in the 
blood volume and its relation to changes in the 
extracellular and intracellular fluid compartments. 
Our studies on physiological effects induced by 
changes in body temperature were therefore ex- 
tended to investigate possible fluid shifts between 
these volumes, in order to assay more adequately 
the effect on the cardiovascular system. Rabbits 
and chicks were used. Lowering the body temper- 
ature to 25°C resulted in only a slight increase in 
hematocrit and specific gravity. However, plasma 
and blood volumes and thiocyanate space were 
all reduced 30% below normal levels. Rewarming 
resulted in a return to normal values. Induced 
hyperthermia resulted in a slight decrease in 
hematocrit and in plasma specific gravity; plasma 
and blood volumes were slightly reduced, but 
thiocyanate space was increased as much as 
30%. These data suggest that induction of hy- 
pothermia results in a marked shift of fluid from 
the plasma and the interstitial spaces to the in- 
tracellular phase. The fact that the hematocrit 
and specific gravity do not rise commensurate 
with the decreased volumes suggests that blood 
cells and plasma proteins are removed from the 
circulating plasma and stored. The reverse proc- 
esses are brought about by rewarming to normal 
temperature levels. Induction of hyperthermia 
causes water to leave the tissue cells, and causes 
commensurate quantities of plasma protein and 
blood cells to be released to the circulating blood 
stream. 


Cardiodynamic effects of shunts from the great 
arteries to the auricles. S. RopBarp, S. Kravuse,* 
R. ReEyNowips,* M. LowENTHAL* AND J. ScHAcK.* 
Cardiovascular Dept., Medical Research Inst., 
Michael Reese Hospital, Chicago, Ill. 
Cardiodynamic effects of surgically produced 

shunts connecting either the pulmonary artery or 

the aorta to either of the auricles have been 
studied in acute and chronic preparations. The 
effects of a connection between the pulmonary 
artery and the right auricle have already been 
reported. Anastomosis in acute experiments of the 
pulmonary artery to the left auricle, with a flow 





108 


through the shunt of 500 cc/min., results in re- 
duction in the oxygen saturation of the systemic 
arterial blood; the right auricular pressure re- 
mains unchanged; the pulmonary arterial systolic 
pressure increases while the pulmonary diastolic 
falls resulting in an increase in pulmonary pulse 
pressure; the left auricular pressure rises and the 
central aortic pressure remains unchanged. In 
chronic experiments a calculated shunt of 50% 
of the cardiac output has been maintained as long 
as 3 months. Anastomosis of the subclavian artery 
to the left auricular appendage with flows through 
the shunt of as much as 3 1/min. produced little 
changes in the right auricular or pulmonary arterial 
pressures, the left auricular pressure increased 
and the central aortic pulse pressure increased 
markedly. These experiments demonstrate that 
the heart can accommodate to enormously in- 
creased input loads without signs of dilatation or 
failure provided the insult is not placed too 
suddenly. Sudden overloading with even relatively 
small amounts of shunted blood led to dilatation 
and failure, while gradual increase of the input 
load permitted adaptation to inputs which at 
least doubled the cardiac output. 


Muscle potentials in various insects during flight. 
KENNETH D. Roeper. Dept. of Biology, Tufts 
College, Medford, Mass. 

Pringle (J. Physiol. 108: 226) has shown that 
potentials (5-10 mv.) recorded from the thoracic 
muscles of flies occur at a lower frequency than 
the wing movements. He suggests that the in- 
direct flight muscles constitute a resonant system 
in which the contraction of one muscle group is the 
direct result of mechanical stretch caused by con- 
traction of the antagonists. Periodic excitation of 
nervous origin serves to initiate contraction and 
to maintain the system in a state where it is 
capable of oscillation. Intrathoracic potentials 
and thoracic vibrations have been recorded si- 
multaneously in various insects during stationary 
flight. In the cockroach (Periplanteta) and a 
moth (Agrotis) with wing rates of 20-40 per second 
one muscle potential occurs during each wing 
cycle, and there is at present no evidence that 
each excitation of the wing muscles is not of 
nervous origin. In a wasp (Vespa) and in flies 
(Lucilia, Calliphora Tabanus) with wing rates of 
120-180 per second there may be 4-15 wing cycles 
to each intrathoracic potential. Removal of the 
wing load may double the wing rate and decrease 
the potential frequency so that the ratio may be- 
come as high as 40:1. This suggests nervous feed- 
back determined by the amplitude of the oscil- 
lation. Spontaneous termination of flight in these 
forms is usually signalled by cessation of po- 
tentials followed by a gradual decline in vibration 
amplitude with little or no change in vibration 
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frequency. It is concluded that generalized slow. 
flying insects have a conventional mechanism of 
muscle excitation, while specialized insects with 
high wing rates show the novel excitatory mech- 
anism described by Pringle. 


Neuromuscular excitation in the cockroach, 
KenneTtH D. RoEDER AND ELIZABETH A, 
Wer1ant.* Dept. of Biology, Tufts College, Med- 
ford, Mass. 

Electrical and mechanical changes following 
indirect excitation of one of the tergo-trochantinal 
muscles of the cockroach, Periplaneta americana, 
were recorded from electrodes and a piezo-electric 
stylus placed on the exposed muscle surface. The 
electrical sign of muscle excitation is a positive 
potential of 4-5 msec. duration, which begins 1.2 
msec. after the arrival of the nerve action po- 
tential at a point where the motor nerve pene- 
trates the muscle substance. Contraction begins 
3.0 msec. after the onset of the muscle potential. 
The preparation behaves as a single motor unit, 
neither electrical nor mechanical response being 
subject to facilitation or gradation. Contractions 
begin to fuse at stimulus rates above 40-50 per 
second, which is well above the wing rate (25- 
30 per second) for this insect during flight. The 
muscle potential elicited by the second of a pair 
of liminal stimuli can be detected until the stim- 
ulus interval is less than 2.0 msec., though it 
becomes progressively smaller as the stimulus 
interval is reduced from 20 msec. Neuromuscular 
transmission is unaffected by curare, though the 
muscle becomes completely inexcitable 3-5 days 
after surgical transection of the motor nerve. 
It is concluded that conduction in this muscle 
depends entirely upon many branches of a single 
motor nerve fiber, the muscle potential being the 
sum of local potentials developed simultaneously 
in several muscle fibers, and in sequence at many 
motor endings on each muscle fiber. The po- 
tential change during activity of cockroach muscle 
appears to be similar to the end-plate potential of 
vertebrate muscle. 


Recovery of glomerular and tubular function, in- 
cluding p-aminohippurate extraction, following 
two hours of renal artery occlusion in the dog. 
Betty 8S. Roor,* Henry D. Lauson, S. THE 
DORE BELLA* AND Howarp A. EpEr.* Hospital 
of Rockefeller Inst. for Med. Research, New York 
City. 

Hamilton, Phillips and Hiller (Am. J. Physiol. 
152: 517, 1948) produced severe but reversible 
kidney damage in dogs by 2 hours of renal artery 
occlusion. Urea clearance returned to normal i? 
about 35 days. The present study extends this 
observation to include clearances of creatinine 
(Cer) and p-aminohippurate (Crean) and Tmpal 
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in 3 dogs. In dogs 2 and 3, with single explanted 
kidney, measurement of PAH extraction per- 
mitted calculation of actual plasma flow (RPF). 
Within 1 hour after clamp release, clearances 
measured 2, 10 and 26% of control in dogs 1, 2 and 
$, respectively. Recovery thereafter proceeded as 
follows: Dog 1. Progressive improvement in all 
functions began immediately. Cpan reached 89% 
of control by the 35th day; Tmpan reached 90% 
only by the 78th day, with Ccr and Curea still 
under 70%. Dog 2. RPF was above normal for 1 
week and moderately subnormal afterwards. 
Clearances varied around 20% and rose only after 
the 11th day. PAH extraction reached 89% of 
control on the 23rd day, but by the 32nd day, 
Ccr, Cpan and Tmpan measured only 30, 42 and 
48%. Dog 8. Showing least initial impairment, 
Ccr, Cpan and Tmpan all reached about 60% 
by the 26th day with RPF slightly sub- 
normal throughout. PAH extraction was normal 
by the 15th day. In all 3 dogs, Ccr/Cpan decreased 
slightly. The data indicate that the decreased 
clearances and Tmpaun during the first weeks after 
2-hour clamping are due mainly to factors other 
than concomitant reduction of RPF. 


Effect of thiocarbonamide derivatives in alloxan 
diabetes. I. N. RosENBERG AND M. S. RaBEN 
(introduced by E. B. Astwoop). New England 


Center Hospital and the Dept. of Medicine, Tufts 

Med. School, Boston, Mass. 

A curative action of thiouracil in mild alloxan 
diabetes has been reported by Houssay and 
Martinez (Rev. Soc. argent. de biol. 24: 63, 1948). 
In the present study, observations were made on 
the effect of a variety of thiocarbonamide and 
other sulfur compounds on the daily weight, food 
and water consumption, urine volume and gly- 
cosuria of moderately and severely alloxan diabetic 
rats. The test substances were administered ad- 
mixed with the food for periods of 3 to 19 days. 
Parallel experiments were performed on a similar 
group of diabetic animals which -received, in 
addition to the test compounds, a constant daily 
suboptimal dose of insulin. Thiourea, 1,1,3-tri- 
methylthiourea, 6-n-propylthiouracil, 6-cyclopro- 
pylthiouracil, 6-tert. butylthiouracil, 6-isobutyl- 
thiouracil, 6-trifluoromethylthiouracil, 6-carboxy- 
thiouracil, dihydrothiouracil, 2-mercaptoimida- 
zole, 2-mercaptothiazole, 5,5-dimethyl-2-mercap- 
tothiazoline, 5,5-dimethyl-2-thiodxazolidone, 5- 
vinyl - 2- thiodxazolidone, 3 - phenyl - 2 - thio- 
thiazolidone, 2-mercaptobenzimidazole, 4-phenyl- 
thiosemicarbazide, tetramethylthiuramdisulfide, 
tetraethylthiuramdisulfide, 5,5-diethylthiobar- 
biturie acid, 5,5-diethyl-2,4,6-trithiobarbituric 
acid, tetrahydro-2-thiopyrimidone, methylene 
blue, cysteine, and cystine were tested. When 
judged on the ability to produce an insulin-like 
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effect of diminution of glycosuria associated with 
weight gain, none of the substances was found to 
be of intrinsic benefit in either group of animals. 
The decreased glycosuria, polyuria and food con- 
sumption observed in some animals were coin- 
cident with weight loss, and interpreted as toxic 
effects of the substance administered; prolonged 
treatment with those substances which have anti- 
thyroid effect sometimes induced similar changes, 
possibly due to myxedema. Food restriction alone 
diminished glycosuria and caused weight loss 
proportional to the degree of reduction in food 
consumption. It is concluded that the substances 
investigated neither improve carbohydrate toler- 
ance nor enhance insulin-sensitivity of diabetic 
rats under these conditions. - 


Effect of temperature-change upon round window 
response in hamster and bat. WALTER A. RosEn- 
BLITH,* LAWRENCE KAHANA,* AND ROBERT GAL- 
AMBOS. Psycho-Acoustic Lab., Harvard Univ., 
Cambridge, Mass. 

The body temperature of hamsters and bats 
under barbiturate anesthesia was reduced in a 
manner simulating their normal hibernation. The 
electrical response to acoustic clicks was recorded 
from the round window over the ranges 40° 
18° C. (hamster) and 30°-8°C. (bat). At ordinary 
temperatures the round window response re- 
sembles in all important respects that recorded 
from the cat and the guinea pig: microphonic and 
neural components are readily distinguished. The 
essential findings accompanying drop in the body 
temperature of the hibernators are: 1) progressive 
reduction in amplitude of both microphonic and 
neural components below about 30°C. with 2) 
ultimate disappearance of the neural components. 
The greater the intensity of the acoustic stimulus 
the lower the temperature at which this dis- 
appearance is observed. With our most intense 
click (about 85 db above human threshold) the 
neural component in the bat could not be ob- 
served below 11°C. 3) A constant latency for the 
microphonic component over the entire temper- 
ature range; and 4) a striking progressive increase 
in latency of the neural components as the tem- 
perature is reduced below about 30°C. The changes 
in amplitude and latency are essentially reversible 
as an animal is cooled and warmed through a 
temperature cycle. 


Comparative physiology of cardiovascular pressor 
reflex mechanism under head-to-tail accelera- 
tion (negative G). SHELDON ROSENFELD AND 
Cuar.eEs F. Lomsarp (introduced by CHESTER 
Hyman). Dept. of Aviation Medicine, School of 
Medicine, Univ. of Southern California, Los. 
Angeles. 

Studies of the effect of negative accleration 
upon four species of animals indicate that certain 
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species are not suitable for consideration relatives 
to man. Studies of 28 experiments including 10 
goats, 10 dogs, 5 monkeys and 3 rabbits and 
compared with data available for man indicate 
that the monkey and the dog respond in a manner 
which most closely parallels the reflex cardio- 
vascular response elicited in man during negative 
g. The goat does not simulate this response 
pattern. The major changes to cephalic circulation 
during negative acceleration, as measured from 
the carotid artery and external jugular vein con- 
nected to Statham strain gauges at the level of the 
brain, include the following: At the onset of radial 
acceleration the arterio-venous pressure differ- 
ence in man, monkey and goat is slightly increased 
but in the dog slightly decreased. During radial 
acceleration of 15-second duration the arterio- 
venous pressure difference diminished gradually 
in man (30%), monkey (12%), and dog (65%), but 
increases in the goat (65%), and is associated with 
a bradycardia of various degrees. At the ter- 
mination of radial acceleration within 1 to 4 
seconds the arterio-venous pressure difference 
drops markedly in man (65%), monkey (40%), dog 
(60%), and drops to the normal prerun level in the 
goat. It is believed that at the termination of 
acceleration the animal or subject experiences the 
most harmful insult to cerebral circulation. Fac- 


tors which tend to maintain minute cardiac out- 
put, as well as factors preventing generalized 
vasodilatation should be investigated for possi- 
bilities of offering greater tolerance to negative 
acceleration. 


Effects on normal subjects of smoking cigarettes 
with varying concentrations of nicotine. GRAcE 
M. Rorn. Section on Physiology, Mayo Clinic, 
Rochester, Minn. 

Most investigators agree that smoking of 
tobacco causes elevation of blood pressure, in- 
crease in pulse rate, and vasoconstriction of the 
peripheral blood vessels of the extremities. Re- 
cently Haag and Larson studied a new ‘low- 
nicotine’ tobacco which when it was smoked 
produced much less effect on blood pressure and 
pulse rate than ordinary cigarette tobacco pro- 
duced. One hundred ninety-two standard smoking 
tests, including simultaneous blood pressure, read- 
ings, pulse rates and skin temperature measure- 
ments, were carried out on 29 normal subjects. 
Six cigarettes made from the new low-nicotine 
tobacco were smoked at different times, and the 
main stream of smoke contained respectively 
0.23, 0.55, 1.25, 1.83, 2.47 and 3.00 mg. of nicotine. 
Neither the subjects nor the technicians making 
the test knew which cigarette was used. As a 
control, cornsilk cigarettes were smoked. The 
results were analyzed according to the initial 
basal heat production of each individual. The 
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effect on the skin temperatures of extremities of 
smoking two cigarettes containing the two lowest 
concentrations of nicotine in the main stream of 
the smoke was similar for the toes and somewhat 
greater for the fingers than the effect produced 
when cornsilk cigarettes were smoked. As the 
concentration of nicotine increased these effects 
increased. The nicotine content, therefore, should 
be decreased by at least 50% to prevent the vaso- 
constriction produced by the smoking of standard 
cigarettes. Likewise, a definite increase in the 
blood pressure and pulse rate occurred with in- 
creasing concentrations of nicotine in the 
cigarettes. 


Potentiation of the gastric secretory response to 
other stimuli by caffeine. James L. A. Rota 
(introduced by Junius H. Comror). Dept. of 
Gastroenterology, Graduate School of Medicine, 
and the Harrison Dept. of Surgical Research, 
Univ. of Pennsylvania, School of Medicine, Phila- 
delphia. 

Caffeine has been shown to potentiate histamine- 
induced gastric secretion in cat and man (Am. 
J. Physiol. 142: 107, 1944). In cats anesthetized 
with ether and prepared with a gastric cannula, 
the effect of caffeine upon other stimuli to gastric 
secretion was investigated. Urecholine, 0.01-0.1 
mg. i.v., had little or no stimulating action, but 
evoked a marked secretory response when given 
after caffeine. This occurred whether the dose of 
caffeine itself was sufficient (35 mg. base/kg.) or 
insufficient (20 mg. base/kg.) to stimulate. Similar 
observations were made with liver extract (gas- 
tric instillation 30 units for 30 minutes) and 
caffeine. When the secretory rate had declined in 
response to repeated injections of urecholine 
(0.02-0.1 mg. intravenously every 15 minutes), 3 
superimposed single injection of caffeine markedly 
augmented the output of acid secretion. These 
results have important implications in the dietary 
management of ulcer patients and in understand- 
ing their sustained gastric secretory response to 
caffeine. 


Early divergence of pathways of aerobic and 
anaerobic glucose metabolism in yeast. A. 
Rorustein, L. Hurwitz* anp R. Merer.* Div. 
of Pharmacology, Dept. of Radiation Biology, 
Univ. of Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

Inhibition of glucose consumption of yeast by 
uranium is associated with formation of a stable 
complex between uranyl ion and certain cell- 
surface loci necessary for initial reactions between 
the cell and this substrate. Although relatively 
low concentrations of uranium completely inhibit 
both aerobic and anaerobic metabolism of glucose, 
marked differences have been observed in the in- 
hibition curves. With uranium concentrations 
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below 10-*° m (yeast concentration, 5 mg/ml.), 
there is no appreciable effect on anaerobic metab- 
olism, but aerobic metabolism is inhibited up to 
30%. With uranium concentrations between 10-* 
and 10° m, the anaerobic inhibition curve passes 
from essentially zero to 100%, whereas the aerobic 
curve passes from 30% to only 70% crossing the 
anaerobic curve at about 60% inhibition. Only 
at 10-4 m uranium is aerobic metabolism com- 
pletely inhibited. A marked difference has also 
been found by kinetic studies. The relationship 
between glucose concentration and rate of metab- 
olism obeys the Michaelis-Menton equation both 
anaerobically and aerobically. In the presence of 
an inhibiting concentration of uranium, anaerobic 
metabolism still obeys the Michaelis-Menton 
equation but aerobic metabolism is quite dif- 
ferent, following a complex hyperbolic function. 
It can be concluded that the aerobic and anaerobic 
pathways of metabolism diverge at or before the 
reactions inhibited by uranium. These reactions 
are known to occur on the cell surface and to in- 
volve the initial steps in glucose metabolism. 


Movements of the dog’s heart in the closed chest. 
H. W. Rupeu,* A. SoxatcuuxK,* G. C. Rine 
ano G. J. Navis.* Temple Univ. Med. School, 
Philadelphia, Pa. 

In order to better interpret the electrokymo- 
graphic records obtained over the heart, move- 
ments of the dog’s heart have been studied. 
Markers, opaque to x-rays, were placed on the 
surface of the right and left ventricles. The peri- 
cardium and chest walls were then closed so that 
the conditions for cardiac contraction were ap- 
proximately normal. Our observations with this 
preparation differ somewhat from those made by 
Burchell and Visscher on the isolated heart. The 
base of the heart moves predominantly toward the 
apex and the posterior portions move toward the 
sternum. Early in systole, these sternal move- 
ments are much greater on the right than on the 
left side. This suggests a clockwise rotation of the 
heart (apical view) at this time. Rotatory ballistic 
forces in the dog and man are being investigated 
to further clarify these observations. The first 
rotatory ballistic force in the dog and man is 
clockwise. 


Stethography of the heart sound intensity enve- 
lope. Ropert F. RusHmer. Dept. of Physiology 
and Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

Heart sounds have been recorded as a logarith- 
mic intensity envelope by incorporating a delay 
of 0.03 sec. in the response of a logarithmic am- 
plifier. Since the resulting record corresponds to 
a continuous line joining the wave peaks on a 
Standard stethogram, a direct-writing penmotor 
(80 cycles/sec.) can respond uniformly to the 
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amplitude of frequencies ranging from 30 to 2000 
cycles/sec. By means of a series of filters, the 
frequency components of heart sounds and mur- 
murs are analyzed. A major portion of the sounds 
appear between 30 and 150 cycles/sec., but both 
sounds and murmurs have components between 
150 and 350 cycles/sec. A high pass filter at- 
tenuates sounds below 300 cycles/sec., to disclose 
high-pitched, low-intensity murmurs. Timing of 
murmurs and identification of adventitious sounds 
are facilitated by simultaneous recording of the 
log intensity envelope, an electrocardiogram, a 
pneumogram and a linear stethogram (frequency 
range 5-40 cycles/sec. on a 4-channel, direct- 
writing instrument. The linear stethogram has 
proved useful for timing murmurs, since a high 
amplitude vibration is associated with the first 
sound at the apex and with the second sound at 
the base. Even the loud murmurs in congenital 
heart disease do not obscure these prominent 
excursions which appear to have a constant re- 
lation to the heart sounds. 


Phosphate turnover in the liver in alloxan 
diabetes. Jacop Sacks AND BARBARA DaMAsT.* 
Brookhaven Natl. Lab., Upton, N. Y. 

The effect of alloxan diabetes on the partition 
of the acid-soluble phosphorus compounds of 
liver and on their turnover rates has been studied 
in rats of the Sprague-Dawley strain. The tracer 
experiments were carried out several weeks after 
the administration of the alloxan, when the ani- 
mals showed marked hyperglycemia, polyuria and 
glycosuria. They were not losing weight. Access 
to food and water was allowed up to the time of 
injection of the tracer phosphate, which was given 
subcutaneously. The inorganic phosphate content 
of the liver in these animals was about 50% higher 
than the normal range. The ATP-ADP and glu- 
cose-l-phosphate contents were reduced below 
normal. In the tracer experiments it was found 
that the P® was removed from the plasma at a 
much greater initial rate than in normal animals. 
In the first few hours after the injection of the 
tracer phosphate, the relative specific activity 
of the P of the glucose-1-phosphate fraction was 
higher than that of the labile P of the ATP-ADP. 
This is the reverse of the situation found pre- 
viously in the normal animal. 


Factors influencing contraction of embryonic heart 
cultures (motion picture). MacuTeLp E. Sano 
(introduced by Dean A. Coxuines). Dept. of 
Tissue Culture, Temple Univ. Med. School and 
Hospital, Philadelphia, Penna. 

Embryonic heart of the mouse can be used to 
study the effect of environmental changes such as 
heat and cold as well as the effect of different 
chemicals on the contraction of the heart muscle. 
This method gave consistent results with frag- 
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ments removed from 150 different embryos of 
approximately 7-8 days. Cinemicrophotography 
of the effect of heat and cold and toxins illustrates 
these findings. The medium is composed of Ty- 
rodes solution, chicken plasma and mouse em- 
bryonic extract. Grown for 3 days the fragment 
shows good regular contractions. After 5 days toxic 
effects are noted. Contractions are irregular and 
decreased in amplitude. After washing and re- 
freshing a more normal beat is gradually acquired. 
Lowering of the temperature to 24°C. prolongs 
contraction for 24 hours. Lowering the atmos- 
pheric temperature to zero apparently arrest 
contraction. However, the cinephotographic 
record reveals area of contraction which missed 
when studied under the microscope. Maximum 
length for which this fragment can be maintained 
at 0° C. is 5-6 days. On reheating contractions are 
resumed. Calcium produces decrease in amplitude 
but increased duration of contraction period. 
Digitalis in a dilution of 1-100 cat units produces 
increased duration of contraction. Tissue culture 
of embryonic mouse heart is a simple, reliable and 
inexpensive method for testing the influence of 
physical and chemical factors on heart muscle 
contraction. 


Effect of adrenalectomy on ‘salt’ hypertension. 
Leo A. Saprrstern,* WiLtBuR BRANDT* AND 
Dovetas R. Drury. Dept. of Physiology, Univ. 
of Southern California School of Medicine, Los 
Angeles. 

Substitution of hypertonic sodium chloride solu- 
tions for the drinking water induces an arterial 
hypertension in the rat (Sapirstein, L. A., W. 
Brandt, and D. R. Drury. In press). In studying 
the mechanism of this hypertension we have in- 
vestigated the role of the adrenal cortex in its 
maintenance by removing both adrenal glands 
after the hypertension was well established. Rats 
made hypertensive with hypertonic sodium chlo- 
ride were used. After hypertension was established, 
the experimental animals were bilaterally adre- 
nalectomized, and the controls unilaterally adre- 
nalectomized. Blood pressures were followed with 
the tail plethysmograph for 3 weeks after the 
procedure, the animals continuing to receive 
hypertonic sodium chloride as a substitute for the 
drinking water. The average systolic pressure in 
the experimental group was 145 mm. Hg before 
the procedure and 147 mm. Hg after the pro- 
cedure. The control group showed an average 
systolic pressure of 142 before the procedure and 
146 after the operation. No adrenal tissue was 
found at autopsy. These results indicate that ‘salt’ 
hypertension is not dependent on the presence of 
the adrenal cortex. 


Effects of ureteral ligation on renal function in the 
anesthetized dog. O. W. Sartorius (introduced 
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by W. D. Lorsprgicn). Dept. of Physiology, 

Syracuse Univ. Med. College, Syracuse, N. Y. 

The alterations in renal function of the an- 
esthetized dog produced by ureteral clamping have 
been investigated. When catheters, inserted into 
each ureter, are separately clamped for periods 
approximating one hour in duration urine flow 
from the clamped side is found to increase with 
removal of the clamp in spite of lowered filtration 
rate. No significant change occurs in renal plasma 
flow nor in electrolyte excretion. It would appear 
that ureteral ligation of such duration partially 
blocks the active reabsorption of water for periods 
ranging up to 2 hours after the clamp is removed. 
Posterior pituitary inhibition is not a factor in 
the resultant diuresis as the contralateral control 
kidney is not altered by the procedure. 


Pharmacological blockade of pituitary activation 
in the rabbit and the rat. CHarLes H. Sawyer, 
J. E. MARKEE AND JoHN W. Everett.* Dept. 
of Anatomy, Duke Univ., Durham, N. C. 

A study was made on effects of blocking agents 
of adrenergic, cholinergic, ganglionic and central 
synapses on neurohumoral control of LH release 
from the adenohypophysis. With the chloroethyl- 
amine derivatives SKF-501, Dibenamine and 2- 
dibenzylaminoethanol, a positive correlation was 
found in the rabbit between ability to block the 
coital stimulus from reaching the hypophysis 
and capacity to protect against twice-lethal dos- 
ages of epinephrine. A negative correlation was ob- 
served between central exitatory activity of these 
agents and their potency in blocking pituitary 
activation. The rat pituitary-activation mecha- 
nism reacted to these drugs in a manner almost 
identical to the rabbit response. The results are 
consistant with the hypothesis that these agents 
prevent pituitary activation by adrenergic block- 
ade. The imidazoline derivatives, Priscol and 
C-7337, failed to block pituitary activation in 
either species, although C-7337 develops rapid 
protection against epinephrine toxicity. The 
failure cannot be attributed to inability of these 
agents to reach the effector cells; it would appear 
more likely that imidazoline derivatives fail be- 
cause they lack the particular chloroethylamine 
property which blocks the natural adrenergic 
mediator (not necessarily epinephrine itself). The 
anti-cholinergic drug, atropine, was successful in 
blocking pituitary activation in both species; the 
central anesthetic, Nembutal, was effective in 
the rat but not in the rabbit; the ganglionic block- 
ing agent, tetraethylammonium, failed in both 
species. Assuming that Nembutal failed in the 
rabbit because of temporal considerations, these 
collective data suggest that the site of atropine- 
block is located between the hypothalamus and 
the hypophysis. 
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Cerebral metabolism in hyperthyroidism and 
myxedema. Peritz ScHEINBERG (introduced by 
Evaene A. Sreap, Jr.). Dept. of Medicine, 
Duke Univ. School of Medicine, Durham, N. C. 
Cerebral blood flow and metabolism were 

measured by means of the nitrous oxide technique 

in 9 subjects with hyperthyroidism and in 8 

subjects with myxedema. Three patients with 

myxedema were restudied after clinical improve- 
ment on thyroid therapy. The subjects with 
hyperthyroidism showed no significant variation 
from normal in any of the measured cerebral 
metabolic functions. This is of considerable in- 
terest in view of the 35% increase in cardiac output 
and 60% increase in splanchnic oxygen con- 
suraption that is known to occur in a similar series 
of hyperthyroid patients. The patients with my- 
xedema showed reductions in cerebral blood flow 
(38%) and oxygen consumption (27%) commen- 
surate with the fall in cardiac output and total 
oxygen consumption that is known to occur in 
these patients. Cerebral glucose consumption de- 
creased in proportion to the decrease in cerebral 
oxygen consumption. Cerebral vascular resistance 
was increased almost 100%, and definitely de- 
creased following treatment. The cerebral, meta- 
bolic functions returned toward normal, in con- 
junction with clinical improvement, in the 3 


. patients restudied after thyroid therapy. These 
data indicate that in hyperthyroidism the brain 
does not share in the general increase which 
occurs in body metabolism, and that the clinical 
signs of mental dysfunction so commonly ob- 
served in myxedema may be accounted for by the 
decreased cerebral metabolism in this disease. 


Site of action of Dramamine and Benadryl in 
correction of forced circling movements and of 
convulsant brain wave patterns induced by di- 
isopropyl fluorophosphate (DFP). M. Scuirr,* 
W. G. Esmonp* anp H. E. Himwicn. Medical 
Div., Army Chemical Center, Md. 

The intracarotid injection of di-isopropy] fluoro- 
phosphate (DFP) produced an adversive syn- 
drome: turning of the head and forced circling, 
away from the injected side. Section of the 8th 
revealed that in the rabbit and cat the peripheral 
vestibular receptors exerted a conditioning in- 
fluence while in the monkey the response remained 
unaltered by the 8th nerve section (C. F. Essig, 
J. L. Hampson and H. E. Himwich). These results 
afford evidence for a central cholinergic mecha- 
nism for the forced circling, a conclusion supported 
by the fall of cholinesterase activity observed in 
cerebral structures and particularly in the homo- 
lateral caudate nucleus with the smaller turning 
doses. In the present experiments on cats DFP 
in subconvulsant doses was 1) injected through 
the tympanic membrane 2) placed against the 
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round window 8) injected through the round 
window and uniformly failed to evoke forced 
circling, proving the dispensability of the pe- 
ripheral vestibular receptors for this syndrome. 
Dramamine, 5 mg kg., injected i.v., corrected 
the forced circling movements in 8 rabbits. Simi- 
larly Benadryl, 5 mg/kg., restored normal be- 
havior in 4 other rabbits previously exhibiting 
the syndrome. Dramamine, 10 mg/kg., prevented 
forced movements in 4 rabbits subsequently in- 
jected with DFP. 

DFP, in convulsant doses, was used to induce 
grand mal-like electrocorticograms in curarized 
artificially respired rabbits. Dramamine or Ben- 
adryl administered intravenously after DFP re- 
stored the normal electrocorticogram, and injected 
before DFP, prevented the seizure pattern. It is 
suggested that the atropine-like action of these 
2 antihistamines, exerted centrally, is the basis 
for their therapeutic effects. 


Kidney physiology of the desert rat Dipodomys 
merriami. Bopit Scumipt-NIELsEN. Kettering 
Lab., Univ. of Cincinnati, Cincinnati, Ohio. 
The kidneys of the desert rats Heteromyidae 

have been found to be able to perform unusual 
osmotic work. Electrolyte concentrations up to 
1.2 n and urea concentrations up to 3.8 m have 
previously been reported. A closer study of the 
kidney physiology and histology was undertaken. 
Studies of the creatinine clearance indicate that 
the glomerulus filtration is proportional to the 
urine flow, and that the reabsorption of water in 
the tubuli in the desert rats may be 2-3 times as 
high as the reabsorption in the tubuli in the white 
rats. 


Evidence for physiological activity in nerve mem- 
brane in response to subthreshold stimulation. 
Otro H. Scumitr anp Peter A. STEewarT.* 
Depts. of Zoology and Physics, Univ. of Min- 
nesota, Minneapolis. 

The electrical admittance of nerve membrane 
has been measured by the complex attenuation 
method. For the squid giant axon, the results 
agree with those of Cole for the frequency regions 
where both methods are reliable. As the attenu- 
ation method is not limited to single fiber analysis 
and does not require large fibers, its use is being 
extended to other than squid nerves, and to other 
cylindrical cells. In the low frequency region, 
50-500 c.p.s., which is not readily accessible by 
conventional methods, anomalous characteristics 
intimately associated with the physiological state 
of the nerve have been measured and to some 
extent interpreted in terms of physico-chemical 
mechanisms. It is established rather convincingly, 
for example, that gross structural characteristics 
of the fiber determine speed of propagation while 
undetermined physico-chemical membrane factors 
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account for the anomalous impedance. Even at 
levels of stimulation only a small percentage of 
threshold is there evidence for a physiological 
energy-contributing process, which is strongly 
time dependent and highly responsive to usual 
nerve reagents. Preliminary measurements show 
frog nerve to have average membrane properties 
similar to those of squid fibers, but these 


properties are almost completely obscured if the 
nerve is not freed of its external membranous 
sheath. A mechanized nomographic complex-plane 
computer which permits immediate evaluation of 
admittance results from raw experimental data has 
been devised and will be described if time permits. 


Relation of stress to certain biophysical alter- 
ations of the blood in the normotensive and 
hypertensive subject. Robert A. SCHNEIDER 
(introduced by Haroitp G. Wo urr). Cornell 
Univ. Med. College, New York City. 

This is a preliminary study of the effect of stress 
on blood-clotting time, blood viscosity, the eryth- 
rocyte sedimentation rate and the hematocrit. 
Subjects included healthy volunteers, hyperten- 
sive and nonhypertensive patients. The stress 
situations included physical exercise, a modified 
cold-pressor test, a half-hour period at rest where 
the subject was asked not to move or talk, and 
finally a stressful interview. Blood was drawn 
with a silicone treated syringe and needle prior 
to, immediately after, and finally one hour after 
stress. Clotting times were measured in siliconized 
Wassermann tubes (method of Barker and Mar- 
gulies.) The blood viscosity was measured on 
heparinized specimens using the method of Tang 
and Wang. The sedimentation rates and hemato- 
crit percentages were both measured in Wintrobe 
tubes. The sedimentation rates were corrected 
values. Exercise in healthy adults always resulted 
in a marked shortening of clotting time, an in- 
crease in the blood viscosity, an increase in hema- 
tocrit and a decrease in sedimentation rate. 
Nearly identical findings occurred both in the 
cold-pressor test, only in the presence of a pressor 
response, and with the stress interview but again 
only in those subjects experiencing a pressor 
reaction. No significant changes occurred in these 
experiments in the absence of a pressor response. 
The immobility experiment failed to elicit a 
pressor reaction and produced changes in the 
blood opposite to those found after exercise. The 
significance of these findings as they relate to 
Cannon’s work and to the problem of the hyper- 
tensive state is discussed. 


Threshold electrotonic potentials of nerve and 
muscle at different temperatures. Gorpon M. 
ScHOEPFLE. Dept. of Physiology, Washington 
Univ. School of Medicine, St. Louis, Mo. 

In a frog sciatic nerve, stripped of perineural 
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sheath, brief conditioning and testing shocks of 
0.08 sigma duration elicit electrotonic potentials 
at the stimulating cathode which summate to a 
fixed intensity at threshold, regardless of the 
interval between shocks. The decline of this 
threshold potential subsequent to the test shock 
follows an identical time course in each instance. 
These data are consistent with those previously 
reported concerning stimulation of stripped nerve 
or fiber bundles by threshold rectangular currents 
of various durations. Rheobase is elevated by 
cooling, but chronaxie and the time parameters of 
the electrotonic potential are not appreciably 
altered by a 15° drop in temperature. However, if 
the sheath is not removed the time parameters of 
both excitation and electrotonic potential are 
appreciably increased by cooling, the reciprocal 
chronazie with a Quy of 1.15. These data provide 
strong additional evidence supporting the view 
that local attainment of a critical outwardly 
directed potential difference across the distributed 
membrane capacity is sufficient for excitation of 
nerve in the absence of accommodation. Stimu- 
lation of isolated bullfrog muscle fiber bundles by 
means of rectangular currents gives rise to electro- 
tonic potentials at the cathode which decline in 
magnitude as duration of threshold rectangular 
current stimulus is decreased. However, the time 
parameters of electrotonic potential and excita- 
bility are apparently of the same order of magni- 
tude. 


Photometric ninhydrin method for the measure- 
ment of proteolysis. THEopore B. ScHwartz* 
AND FRANK L. ENGEL. Dept. of Medicine, Duke 
Univ., Durham, N. C. 

It has been shown by Moore and Stein (J. 
Biol. Chem. 176: 367, 1948) that the color produced 
by the interaction of an improved ninhydrin 
reagent with the free amino groups of amino acids 
and peptides conforms with Beer’s Law over 4 
broad range. These findings have been applied to 
the measurement of the rate of enzymic hydrolysis 
of a synthetic peptide substrate, .t-leucylgly- 
cylglycine (LGG). Enzymic cleavage of LGG into 
L-leucine and GG results in a progressive increase 
in free amino groups and, consequently, a con- 
tinuing enhancement of ninhydrin color yields 
in serial samples withdrawn from an hydrolysis 
mixture. Theoretical. considerations suggested 
that a direct proportionality exists between per- 
centage hydrolysis of the substrate and the optical 
density of the ninhydrin color produced in any 
given sample. Experimental confirmation of this 
hypothesis has been obtained by measuring the 
color yield of mixtures containing LGG, GG and 
L-leucine synthetically prepared to represent vary- 
ing degrees of hydrolysis. This method is relatively 
simple and especially time-saving when large 
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numbers of analyses are required. It permits 
accurate evaluation of enzyme kinetics and gives 
results that compare favorably with those ob- 
tained with the Van Slyke manometric technique. 
It theoretically may be employed to measure the 
enzymic hydrolysis of any synthetic peptide sub- 
strate. 


Comparison of cardiac output determined by the 
Fick procedure and a direct rotameter method. 
Rosert D. Seery,* Wriu1am E. NER IcH* AND 
Donatp E. Grea. Med. Dept. Field Research 
Lab., Fort Knox, Ky. 

As an accurate standard of reference with which 
the Fick procedure might be compared, a method 
was devised for use in open-chest dogs, whereby 
total cardiac output could be directly and con- 
tinuously recorded by measuring flow through the 
pulmonary artery. Such a method avoids the error 
inherent in other direct procedures (flow meters 
in aorta and venae cavae) which fail to measure 
coronary flow. Cardiac output, recorded optically 
over a 6-minute period by a rotameter connected 
to the pulmonary artery, was compared with 
simultaneous measurements made with the Fick 
method. A modified Benedict-Roth spirometer was 
used to measure oxygen consumption. Arterial and 
venous (pulmonary artery) samples were taken 
continuously over the 6-minute test period and 
were analyzed in duplicate for oxygen content by 
the method of Van Slyke and Neill. Duplicate 
samples were required to check within 0.08 vol- 
umes %. In a few experiments, Fick flow values in 
closed-chest dogs were compared with flows si- 
multaneously measured by a rotameter in the 
venae cavae. The average variation between the 
2 series of measurements was + 4%. Twelve of 
the 13 comparisons made agreed within less than 
8%. This small deviation is within the range of 
summated errors which might exist on the basis 
of known technical inaccuracies. 


Behavior of renal clearance mechanisms under 
pentobarbital sodium anesthesia. Ewa.p E. 
SELKURT AND Kirkwoop F. Guauser.* Dept. 
of Physiology, Western Reserve Univ. Med. School, 
Cleveland, Ohio. 

Study of renal clearances in dogs under pento- 
barbital anesthesia, where use of untrained dogs 
was desired, or in connection with surgical inter- 
vention, has made desirable reinvestigation of the 
possible influence of this anesthetic agent on 
renal function. We were particularly interested 
in its possible effect on sodium clearance. After 
control periods in trained female dogs, full an- 
esthetic doses of pentobarbital were given and 
clearances of creatinine, PAH, and sodium were 
followed for as long as 52 hours. It was found that 
ho significant change in Ccr, Cpan and FF oc- 
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curred during time intervals averaging 73 minutes. 
During the next 117 minutes, Ccr increased, and 
Cran decreased both by small but probably sig- 
nificant degrees so that FF increased significantly. 
This trend continued to a more marked degree 
during the final 90 minutes. Sodium clearance was 
increased about 5-fold during the total time of 
observation, but emphasis must be placed on the 
fact that control clearances only averaged ca. 
0.25 cc/min. With regard to impairment of tubular 
efficiency, this indicated only about 2% decrease 
in reabsorption of the filtered load. A marked 
effect was however noted on urine flow which 
decreased to an average of about 30% of the 
control value during the periods immediately 
following administration of the anesthetic agent. 


Compensatory changes in the rat following de- 
pletion of extracellular electrolytes. Rosert 
E. SEMPLE (introduced by Wa.TerR S. Root). 
Dept. of Physiology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
Daily water intake and urine output were 

measured in a group of young adult rats on a diet 
made complete by addition of sodium chloride. 
After one week of daily observation, the animals 
were given an intraperitoneal injection of 9 cc/100 
gm. body weight of isotonic glucose solution. 
One hour later 90% of the injected volume was 
recovered, and its chloride content determined. 
After this time sodium chloride was omitted from 
the diet. For the next 24 to 48 hours the animals 
exhibited a marked increase in urine output with 
a@ concurrent decrease in water intake. After 48 
hours a normal relationship between fluid intake 
and output was reestablished. Fluid loss by way 
of the kidneys during the period of negative water 
balance was comparable to the volume of fluid 
that would be given by up the extracellular fluid 
compartment if the chloride concentration therein 
were restored to normal. This predicted loss in 
extracellular fluid was calculated from the amount 
of chloride removed in the intraperitoneal glucose 
solution. Serum chloride concentrations returned 
to normal within three days. The fluid loss was 
accompanied by a proportionate loss in body 
weight. These results indicate that electrolyte 
depletion in a rat by intraperitoneal glucose is 
followed by fluid loss sufficient to restore the 
plasma chloride concentration to normal. 


Influence of histamine and anti-histaminic com- 
pounds on water imbibition by striated and 
smooth muscles and gastric mucosa. V. 
SencinpDIvER,* E. M. Larson* anp M. H. F. 
FriepMAN. Dept. of Physiology, Jefferson Med. 
College, Philadelphia, Penna. 

The influence of histamine and anti-histaminic 
compounds (neohetramine, thephorin) on imbibi- 
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tion of water by straited muscle, smooth muscle 
from the stomach and gastric mucosa was studied. 
Using fresh tissue derived from the rabbit and the 
frog, the water imbibed over a period of 24 hours 
under controlled conditions of pH, temperature, 
and tonicity was determined. The water uptake 
by rabbit smooth muscle and gastric mucosa was 
equal to that of similar weights of corresponding 
frog tissues. The water uptake by rabbit striated 
muscle, however, was much less than by frog 
striated muscle. The water imbition by rabbit 
isolated smooth muscle was depressed and often 
reversed by the addition of histamine. On the 
other hand, antihistaminic compounds either did 
not inhibit water uptake or at times accelerated it. 
The anti-edemic action of histamine was not re- 
lated to its motor effects on smooth muscle. Other 
smooth muscle stimulants did not influence water 
imbibition. Rabbit isolated gastric mucosa be- 
haved similar to smooth muscle. Pretreatment of 
the animal with anti-histaminics was not found 
to affect the rates of water imbibition by the 
isolated tissues. These results do not support the 
views of certain French investigators on the anti- 
edemic properties of anti-histaminic compounds. 


Results suggesting endocrine participation in ex- 
perimental renal hypertension. Rocer W. 
Sevy,* Dorotay Haascu CHEss* AND GEORGE 
E. WaKkeERLIN. Dept. of Physiology, Univ. of 
Illinois College of Medicine, Chicago. 

Crude beef anterior pituitary extract was ad- 
ministered i.m. (0.5-1.0 gm. of wet gland equiva- 
lent/per/kg. of body weight/per day) to 4 renal 
hypertensive dogs for 2-5 months and to 4 nor- 
motensive dogs for 1-6 months preceding and up 
to 1 month following bilateral renal artery con- 
striction. Of the 4 renal hypertensive dogs, 2 
showed an excellent and one a moderate antihy- 
pertensive response after 2 months of treatment; 
the 4th showed no response. The antihypertensive 
response in one dog was temporarily reversed by 
desoxycorticosterone acetate overdosage. Of the 
4 normotensive dogs, one, which received the 
longest course of treatment, showed no rise in 
blood pressure following constriction of the renal 
arteries despite marked reductions in Tmpan 
and the renal clearance of PAH and creatinine. 
Two showed no rise in blood pressure following 
constriction of one renal artery but died, with the 
clinical and pathological picture of malignant 
hypertension, following constriction of the con- 
tralateral renal artery. The 4th developed typical 
chronic hypertension. Further possibility of en- 
docrine involvement in experimental renal hyper- 
tension is suggested by the finding of a decrease in 
sensitivity to insulin and a somewhat lower 
fasting blood glucose level in 10 renal hypertensive 
as compared to 9 normotensive dogs. 
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Potassium shifts in nerve. A. M. SHanes. Dept. 
of Physiology and Biophysics, Georgetown Univ, 
School of Medicine, Washington, D. C. 
Electrical studies of Rana pipiens sciatics and 

Libinia emarginata leg nerves indicate that resting 

potential fluctuations are due largely to potassium 

movement. A sensitive method to detect such 
potassium shifts is presently being employed. 

It consists of collecting 1 ml. samples of medium 

successively placed in contact with paired sets of 

3 or 4 nerves. Potassium analyses of the individual 

samples are made with the Beckman flame spec- 

trophotometer. Typically, repeated collections 
are made first in oxygen, then in nitrogen, and 

finally in oxygen again. Libinia nerves lose 2 

uM potassium/gm. wet weight/hr. in oxygenated 

sea water whether glucose is present or not; anoxia 
doubles or trebles this loss, and 50-100 mm glucose 
reduces this increment; return to oxygen either 
completely stops potassium escape or causes an 
absorption of potassium. Intact Rana sciatics, 
following equilibration for 1 hour in oxygenated 

+ X Ca Ringer’s solution, lose 0.4 um potassium/ 

gm/hr.; mere removal of the perineurium causes 

8 of the nerve potassium to escape during equili- 

bration, but negligible loss occurs thereafter. 

Both types of preparation release potassium dur- 

ing anoxia, usually at a rate increasing with time 

which averages 1.4 um/gm./hr. over 3 to 4 hours. 

Return to oxygen causes an absorption of potas- 

sium in the absence of the perineurium (1. 

uM/gm./hr.), or cessation of leakage with the 

intact sheath. Cocaine (0.1%) halves the anoxic 
escape of potassium without altering recovery, 

In normal Ringer’s similar effects are observed. 

but the magnitude of the differences appears to be 

less. 


Electrocardiographic age trends. E. Simonson. 
Lab. of Physiological Hygiene, Univ. of Min- 
nesota, Minneapolis. 

Means, standard deviations, medians and per- 
centile distribution of 34 electrocardiographic 
items in the 3 standard leads and CF, were com- 
pared in a group (J) of 157 normal men from 17 
to 25 years and a group (JJ) of 233 normal men 
from 45 to 55 years. Most items showed statis- 
tically highly significant differences (p <0.01) 
between the means of the two groups. At the older 
age there were significant increases in the P-R 
interval and in Kat (= square root of R-R interval 
divided by Q-T interval), decreases in the QRS 
and T amplitudes, especially in the standard 
leads, and a shift to the left in the QRS and T 
axes. The arrhythmia index (diffdrence betwee? 
the smallest and largest R-R interval) declined 
from a mean of 0.016 in group I to 0.044 sec. in 
group II. Both groups included men in all weight 
categories in a similar proportion. Compariso? 
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of partial groups of 49 younger men and 66 older 
men within + 5% of their standard weight re- 
vealed differences similar to those obtained be- 
tween the total groups. The observed age trends 
are, therefore, not due to weight differences. 
The frequency distribution of most items was 
asymmetrical, but similar in both groups. The 
age differences in many items are large enough 
to be of importance for routine clinical inter- 
pretation. Age-corrected standards were calcu- 
lated from the standard deviations or percentile 
distribution. Statistically highly significant age 
trends were also observed in VR, VL, and VF. 


Inactivation of thrombin and fibrinogen by tyro- 
sinase. IRwIN W. S1zER AND Pui.ip F. WaGLey.* 
Dept. of Biology, Massachusetts Inst. of Tech- 
nology, Cambridge, and Johns Hopkins Hospital, 
Baltimore, Md. 

When commercial thrombin (Upjohn, Parke- 
Davis, or Armour) was incubated in phosphate 
buffer, pH 6.0, at 37° with commercial tryosinase 
(Treemond or Synzyme) there was a marked 
inactivation of the thrombin. This was measured 
by determining clotting time after the addition of 
an aliquot of thrombin to a standard amount of 
fibrinogen (Armour) at 25°. In a typicak experi- 
ment, incubation of thrombin with tyrosinase 
resulted, after 6 hours, in a change in clotting 
time from 0.4 min. to2.5 min. Although the rate of 
clotting was changed, the amount and nature of 
the final clot formed was independent of any 
previous treatment of thrombin by tyrosinase. 
Dialysis experiments indicated that the inactiva- 
tion was not mediated by low molecular weight 
impurities in the thrombin. Similar studies were 
made on the inactivation of crude (Armour) and 
purified fibrinogen by tyrosinase. The inactiva- 
tion occurred slowly at first and then at an in- 
creasingly rapid rate so that in 3 hours the clotting 
time, when tested by the addition of thrombin, 
had changed from 0.4 min. to 20 min. The amount 
of clottable protein correspondingly decreased as 
a result of the inactivation of fibrinogen by ty- 
rosinase. The clot obtained from fibrinogen oxi- 
dized by tyrosinase was very different from that 
obtained from normal fibrinogen. Studies with the 
electron microscope indicated that the fibrin from 
normal fibrinogen was characterized by fine fibrils, 
while that from fibrinogen oxidized by tyrosinase 
appeared completely amorphous. Preliminary 
Studies in the ultraviolet indicate that tyrosinase 
will produce a change in the absorption spectrum 
of both thrombin and fibrinogen and perhaps of 
fibrin as well. 


Exercise following whole-body irradiation of mice. 
FaLconeR SmiTH AND WILLIE W. Situ. Lab. 
of Physical Biology, Experimental Biology and 
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Medicine Inst., Natl. Insts. of Health, Bethesda, 

Md. 

In studies of metabolic factors which may be 
involved in the irradiation syndrome various 
stresses are imposed upon mice following whole- 
body x-irradiation. Information concerning exer- 
cise may be of practical as well as physiological 
importance. Mice were exercised in a cage with 
individual tracks 48 cm. in diameter making 3 
revolutions/minute. Controls tolerated this for 
12 consecutive hours, or 8 hours/day on 3 consec- 
utive days, with only transitory weight loss. The 
tests were considered severe enough for our pur- 
pose because many mice, after a week of thyroid 
administration, failed to exercise for more than a 
few hours, some of them dying during the test. 
Mice given x-ray in the low lethal dose rate (325 
r) tolerated 12 hours of exercise immediately after 
or up to 16 days after irradiation. Mice given 
400 r tolerated exercise 8 hours/day for 3 consecu- 
tive days beginning immediately after or up to 13 
days after irradiation. Survival time and mortality 
were affected, if at all, inno more than 20 % of these 
mice. After 600 r both irradiated controls and 
those exercised 8 hours/day on days 0, 1, and 2 
post-irradiation died, 20 % of the latter group 
during exercise, the remaining at about the same 
times as the controls. Radiation did not markedly 
decrease ability to tolerate exercise, nor did 
exercise markedly increase mortality or decrease 
survival time of irradiated mice. These studies 
are being continued. 


Further observations on the action of curare. 
Jay A. Smita, Metvin Post anpD SHERWIN 
ZALMAN (introduced by L. B. Nice). Dept. of 
Physiology and Pharmacology, Chicago Med. 
School, Chicago, Ill. 

Smith et al. (J. Pharmacol. & Exper. Therap. 
93: 294, 1948) show that neutralized thiamine 
solutions are without effect on the isolated heart 
and (Science 108, 412, 1948) that the action of 
thiamine is that of a curariform drug. McIntyre 
(Curare, University of Chicago Press) shows 
that the action of curare drugs is to raise 
the threshold to acetylcholine. In the present 
experiments on the isolated turtle heart, curare 
preparations abolish or reduce the inhibiting 
effects of acetylcholine. After atropinization of 
the isolated heart, curare drugs abolish the stim- 
ulating effects of acetylcholine. These results 
indicate that, in the absence of acetylcholine the 
typical effects of curare drugs are absent. In 
anesthetized dogs, curare preparations (d-tubo- 
curarine, Squibb, and thiamine) cause a fall in 
blood pressure, followed, in most cases, by a rise 
to a level higher than the control level. In addi- 
tion, after the injection of curare preparations, 
prostigmine frequently causes a marked rise in 
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blood pressure and increase in the heart rate (these 
effects may be prevented by dibenamine and 
tetraethylammonium bromide). Thus, in addi- 
tion to the possibility of a stimulation of the 
adrenergic endings by acetylcholine, these results 
may be interpreted to mean that the effects of 
curare persist longer in the parasympathetic 
ganglia than in the sympathetic ganglia. 


Non-olfactory functions of the pyriform-amyg- 
daloid-hippocampal complex. W1LBuR K. Smiru. 
Dept. of Anatomy, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N.Y. 

On the basis of the results of excitation and 
ablation, the pyriform-amygdaloid-hippocampal 
complex can now be considered to have trans- 
cended its role as a part of the olfactory apparatus 
and to participate in various ways in the general 
behavior and reaction patterns of the mammalian 
organism. Excitation of the posterior pyriform 
region in both cat and monkey produces a variety 
of responses mostly in the autonomic realm 
(Federation Proc. 3: 43, 1944; Anat. Rec. 100: 713, 
1948). Extirpation of this region in the monkey 
appears to produce no gross motor or sensory 
changes, but there is a remarkable alteration in 
behavior and in the reaction patterns of the 
animal. Activity is decreased so that the animal 
not only moves less, but more slowly than before 
operation. Fear and the defensive and offensive 
reactions associated with it have disappeared, and 
the animal permits itself to be handled with little 
or no resistance. It will now approach and take 
food from the observer either with its hand or 
mouth. Another aspect of altered activity may be 
designated as oral compulsive behavior. Objects 
placed within its reach are picked up in an ap- 
parent indiscriminate manner, brought to the 
nose, then placed in the mouth and if edible are 
ingested, if not are discarded, sometimes after 
chewing. Investigations designed to determine the 
role of the components of the pyriform-amyg- 
daloid-hippocampal complex in the altered be- 
havior have shown that the loss of the fear and 
defensive reactions can be produced without the 
compulsive oral behavior. 


Effect of insulin-induced hypoglycemia on con- 
traction of human gall bladder. W. J. Snape, 
Russe. Wicx* ann M. H. F. Frrepman. Dept. 
of Physiology, Jefferson Med. College, Phila- 
delphia, Penna. 

The influence of vagal stimulation on the evac- 
uation of the human gall bladder was studied in 
subjects without evidence of biliary tract disease. 
Hypoglycemia induced by insulin was used to 
stimulate the vagus. Evidence of gall bladder 
contraction was obtained by 1) radiographic ex- 
amination of the visualized gall bladder and 2) 
determination of the bilirubin concentration of 
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the duodenal contents obtained by constant as- 
piration. In subjects previously found to show a 
normal gastric secretory response to histamine 
the production of insulin hypoglycemia resulted in 
evacuation of the gall bladder providing the acid 
gastric contents were permitted to enter the 
duodenum. In subjects found to be histamine- 
refractory the gall bladder contracted only 
slightly, or not at all, after the administration of 
insulin. It is concluded that in the human the 
contraction of the gall bladder may be chiefly 
under hormonal (cholecystokinin) mechanism. 


Influence of cerebellar cortex on incoming cere- 
bellar volleys. Ray S. SNIDER AND P. M. Cooke.* 
Dept. of Anatomy, Northwestern Univ. Med. 
School, and Dept. of Psychiatry, Univ. of Illinois 
Med. School, Chicago, Ill. 

The altered electrical activity of efferent cere- 
bellar volleys in the brachium conjunctivum was 
visualized on a cathode ray screen (Grass Model 
III amplifier) following application of electrical 
stimuli of various frequencies and wave forms to 
1) brachium restiformis, 2) cerebellar cortex and 
3) central cerebellar nuclei. Electrical activation 
of brachium restiformis with single pulses results 
in modified activity at a cortical level and also in 
the appearance of repetitive waves approximately 
30 msec. apart and 30 msec. duration at a con- 
junctival level. Similar waves have been observed 
following stimulation of nucleus dentatus. Effects 
of such physiological stimuli as ‘auditory clicks’ 
on the above systems are being studied. The most 
pronounced changes observed at a conjunctival 
level following application of single pulses to 
cerebellar cortex is an approximate doubling in 
amplitude and halving in frequency. Attempts are 
being made to relate these observations to certain 
known intrinsic cerebellar activities. Most of the 
above observations were made on cats prepared 
according to an ‘isolated encephalon’ technique 
and upon animals following ether, novocaine and 
beta-erythroidine narcosis. Similar observations 
could not be made following barbiturate anes- 
thesia. 


Changes in carbon dioxide-combining power of 
fetal blood. Franxuin F. Snyper. Depts. of 
Obstetrics and Anatomy, Harvard Med. School, 
Boston, Mass. 

A striking decrease in the carbon dioxide com- 
bining power of the fetal blood occurs as preg- 
nancy is prolonged beyond term. In postmature 
rabbit fetuses, delivered at 35 days, which is the 
limit for survival of the fetus within the uterus, 
the carbon dioxide combining power averaged 31 
volumes % in contrast to 40 observed in fetuses 
delivered at term, i.e. 31 days. At the stage of 
prematurity, 29 and 20 days, the fetal blood 
averaged 41. In previable fetuses at 27 days, the 
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blood averaged 39. Observations were made upon 
a series of 85 fetuses operatively delivered at 
various stages of pregnancy ranging from pre- 
viability to postmaturity. Determinations of the 
carbon dioxide combining power with the Van 
Slyke apparatus were carried out on 0.5 cc. sam- 
ples of plasma obtained from neck veins. 


Effect of acute experimental polycythemia on 
renal blood flow. Merritt P. Spencer, KirxK- 
woop F. GuiauseR AND Puitip W. Hawi 
(introduced by J. M. Hayman, Jr.) Dept. of 
Physiology, Western Reserve Univ. Med. School, 
Cleveland, Ohio. 

When dogs were cross-transfused with matched 
blood in acute experiments, it was found that after 
a 2-hour interval had elapsed hemoconcentration 
had occurred without significant increase in blood 
volume and with readjustment of mean arterial 
blood pressure to approximately control values. 
Although the exact mechanisms of the compensa- 
tory changes are obscure at present, the increase in 
blood viscosity predicated on the increase in the 
hematocrit value offered an interesting problem 
in renal hemodynamics. It was found that effec- 
tive renal blood flow, as measured by PAH clear- 
ance and the hematocrit percentage, had changed 
little. Further, glomerular filtration rate as meas- 
ured by the creatinine clearance was on the aver- 
age not significantly different from the control 
values. However, marked decrease in the effective 
plasma flow as measured by the PAH clearance 
had occurred (—22 to —51%). This gave signifi- 
ficantly elevated filtration fraction values. When 
proper allowance was made for the expected in- 
crease in viscosity resulting from the increased 
hematocrit value, the well-maintained total renal 
blood flow suggested dilatation in the renal vas- 
cular circuit. Since such dilatation was accom- 
panied by an elevation of the filtration fraction, 
the conclusion was reached that it occurred pre- 
dominantly in the afferent arteriole. 


Ratio of myosin to actin in synthetic actomy- 
osin. S. S. SpiceR anD J. GERGELY (intro- 
duced by Louise H. MarsHa.y). Experimental 
Biology and Medicine Inst., Natl. Insts. of Health, 
Bethesda, Md. 

Addition of adenosine triphosphate (ATP) to a 
colloidal suspension of myosin and actin at 0.13 
M KCl] and px 7.5 causes superprecipitation. It has 
been assumed that these 2 components combine 
in almost any proportion to form actomyosin. (A. 
Szent-Gydrey1. Muscular Contraction, N. Y.., 
1947). The ratio in which the 2 proteins combine 
during superprecipitation with ATP has been 
investigated. Increasing amounts of actin were 
added to a constant amount of myosin and vice 
versa. The supernate after removal of the pre- 
cipitate by centrifigation was tested for presence 
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of both myosin and actin, and the total protein in 
precipitate and supernate was determined. One 
ratio was always found in which the supernate 
contained no myosin or actin. This indicates a 
stoichiometric ratio of myosin to actin. Myosin 
(or actin) added in increasing amounts beyond the 
stoichiometric point appeared part in the super- 
nate and part in the precipitate up to a certain 
limit. All of the protein added beyond this limit 
was found in the supernate. This indicates a loose 
secondary association of the 2 components. Elee- 
trophoretic analysis showed less than 2°) im- 
purity in the myosin, but 30% or greater impurity 
in the actin. Therefore, protein left in the super- 
nate at the stoichiometric point probably derived 
from the actin. Subtracting this protein from the 
actin added at the stoichiometric ratio gives a 
myosin:actin ratio of roughly 4:1 by weight. 


Attempts to record human electrolabyrinthogram. 
E. A. Sprece., H. T. Wycis* anp Cu. UMuaur.* 
Dept. of Exper. Neurology, Temple Univ. Med. 
School, Philadelphia, Penna. 

In order to pick up the electrical discharges of 
the statokinetic labyrinth and/or of the 8th 
nerve, various electrode positions were tried such 
as intermeatal, meatal-mastoid, meatal-retromas- 
toid, meatal-suboccipital combinations. The 
meatal-retromastoid combination seems most 
promising, with the meatal electrode close to that 
part of the posterior wall of the external auditory 
meatus which is connected by the antrum bridge 
to the external semicircular canal. In order to 
study the question whether one picks up laby- 
rinthine discharges, the electrogram was recorded 
before and after rotation in cases:in which the 8th 
nerve had been cut or destroyed by tumors uni- 
laterally and in which the sensory receptors of the 
labyrinth probably were also degenerated due to 
interruption of the circulation of the internal 
auditory artery on the operated side. In order to 
minimize artifacts due to the postrotatory nystag- 
mus the patient looked after rotation in the diree- 
tion of the slow component of the postrotatory 
nystagmus; if a nystagmus of central origin was 
intensified in this direction, the patient looked 
straight ahead. The eyes were kept open in order 
to suppress a waves of cortical origin. Under these 
experimental conditions, discharges could be 
picked up, which showed a definite postrotatory 
increase of the amplitude compared to those 
recorded in the resting stage, at least in single 
instances; this increase was limited to the side of 
the intact labyrinth or intact 8th nerve. 


Effects of lesions of human thalamus in region of 
dorsomedial nuclei. E. A. Sprece.t, H. T. 
Wycts,* H. SuHay, K. B. Concer* anp H. K. 
FiscHer. Depts. of Exper. Neurology, Neuro- 
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surgery, Urology, and Fels Foundation, Temple 

Univ. Med. School, Philadelphia, Penna. 

Lesions in the area of the dorsomedial nuclei 
were produced by means of the stereotaxic method 
in psychotics, epileptics, and in cases of unbear- 
able pain. The location of the lesions was checked 
postoperatively by roentgenologic studies deter- 
mining the relationship of pantopaque droplets 
injected at the site of the lesion to the pineal 
gland. Such lesions frequently produced transi- 
tory disturbances of orientation, particularly for 
time, and transitory defects of memory affecting 
recent as well as remote events. There were no 
significant changes of pain threshold and no 
disturbances of the so-called psychoreflexes. 
Changes in the realm of the vegetative system, 
however, could be observed. Pharmacodynamic 
tests chiefly revealed a shift of balance between 
the sympathetic and the parasympathetic system 
in favor of the former. Studies of the glucose 
tolerance showed a decrease of the postprandial 
hyperglycemia in cases in which the peak of the 
hyperglycemia after ingestion of glucose exceeded 
180 mg. Alterations of the blood lipides and dis- 
turbances of liver function could not be found. 
Incontinence of the urinary bladder or precipi- 
tous micturition developed rather frequently, and 
cystometric measurements revealed, at least in 
single instances, a hyperirritability of the urinary 


bladder. All these disturbances of vegetative in- 
nervation were of transitory nature. It is suspected 
that they are due to the loss of impulses that are 
transmitted by periventricular fibres from the 
dorsomedial nuclei to the hypothalamus. 


Isolation and characterization of two adaptive 
enzymes formed by yeast in response to mal- 
tose. S. Sprecetman, M. SussmMan* anv B. 
Tayor.* Dept. of Bacteriology, Univ. of Illinois, 
Urbana. 

Recent work by Monod (Compt. rend. Acad. d. 
sc. 227: 240) and Doudoroff, et. al. (J. Biol. Chem., 
179: 921) has demonstrated that the enzyme 
formed by E. coli in response to growth in the 
presence of maltose is an ‘amylomaltase.’ A 
similar examination in the case of a strain of S. 
cerevisiae revealed that adaptation to maltose 
leads to the production of two enzymes, neither 
one of which is an amylomaltase. The material 
used consisted of fast, efficiently dried cells, 
harvested at 18-24 hours from a well aerated cul- 
ture (6 1.) incubated at 30°C. Dried preparations 
prepared from cells either grown in a medium 
containing maltose, or adapted to maltose in 
resting suspension subsequent to harvesting, pos- 
sessed the capacity to split maltose and a-methyl- 
glucoside. Similar glucose grown preparations 
were inactive against both substrates. The enzyme 
activity is extracted with M/15 (NH,)»-HPO, (AP) 
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and precipitated from the supernate with am. 
monium sulphate (AS) at 75% saturation. Repre- 
cipitation with AS at 45% saturation yields a 
precipitate containing 65% of the activity of the 
original AP extract. Dialysis of the second AS 
precipitate against large volumes of distilled 
water resolves the activity into 2 components. 
One, a fraction which precipitates during dialysis 
(enzyme J) and the other remains in the supernate 
(enzyme II). Enzyme I was shown to be a maliase 
capable of splitting maltose into 2 glucose mole- 
cules, as demonstrated by quantitative recovery 
experiments, chemical analysis based on reducing 
power and paper strip chromatography. The in- 
volvement of phosphate was eliminated since the 
enzyme functioned equally well in the absence of 
phosphate. Enzyme I is completely unable to split 
a-methyl-glucoside, but can hydrolyze a-phenyl- 
glucoside. Enzyme IJ, on the other hand, cannot 
split maltose or a-phenylglucoside appreciably 
but is very active against a-methyl-glucoside. 
Both enzymes are activated by cysteine. It should 
be noted that the intact cell from which these 
enzymes were obtained possesses no detectable 
capacity to split a-methyl-glucoside, whether it 
be adapted to maltose or not. No intact cell of this 
strain can be adapted to utilize a-methyl-gluco- 
side. 


Variation of respiratory quotient curing normal 
and deep exhalation. RatpH W. Stacy AnD 
GeorceE H. Kypp, III.* Lab. of Aviation Phys- 
tology, Ohio State Univ., Columbus. 
Preliminary studies on expired air made by 

means of the mass spectrometer and already re- 

ported showed that the first air leaving the lungs 
has a higher R.Q. than has the end of the expira- 
tion. Experiments have been designed and carried 

out which prove that these changes in the R.Q. 

are not the result of instrumental or technical 

errors. In further experiments during which ex- 
pired air was collected and flow patterns recorded, 
the pO: and pCO, of expired air have been meas- 
ured by means of the mass spectrometer. The 
R.Q.’s of different fractions of the expired air 
were then compared with the R.Q. of the collected 
expired air. The results of these experiments 
indicate that in normal breathing the R.Q. at the 
beginning of exhalation is approximately 1.0 and 
is progressively reduced until at the end of the 
exhalation it has a value somewhat lower than the 
metabolic R.Q. as determined by Haldane analy- 
sis. When the tidal volume was increased to from 
three to five times its normal value the R.Q. at the 
beginning of expiration was about 3.0 and fell to 
about 1.0 by the end of the expiration. These high 

R.Q. values may be explained on the basis of the 

partial pressure gradient existing between the 

blood in the pulmonary arteries and alveolar air. 
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Calculations show that the pCO: gradient at the 
beginning of expiration is several times that at the 
end. On the other hand the pO, gradient changes 
but little during expiration. 


Influence of pancreatectomy on lipid metabolism 
and atherogenesis in the chick. J. StamMLerR,* 
C. Botene,* L. N. Katz, R. Harris* ann R. 
Pick.* Cardiovascular Dept., Medical Research 
Inst., Michael Reese Hospital, Chicago, Ill. 
Effect of pancreatectomy on chick lipid and 

carbohydrate metabolism and atherogenesis was 
investigated in a series of acute and chronic 
studies. In acute experiments, addition of choles- 
terol plus cottonseed oil to a plain mash diet led 
to a more marked lipemia in depancreatized chicks 
than in unoperated controls. Both groups had 
similar blood glucose levels and glucose tolerance 
curves. A 5-day course of ACTH had no effect on 
blood glucose, lipid or eosinophil levels; ap- 
parently mammalian ACTH was without demon- 
strable activity in these chicks. Pancreatectomized 
chicks chronically fed a mash supplemented with 
2% cholesterol plus 5% cottonseed oil maintained 
plasma lipid levels consistently and significantly 
greater than those of unoperated controls on the 
same diet. This altered pattern of respgnse of 
depancreatized birds to lipid feeding was ac- 
companied by a greater incidence and degree of 
cholesterol-induced atherosclerosis. On a diet of 
plain mash alone, pancreatectomized chicks ex- 
hibited spontaneous atherosclerosis similar in 
incidence and degree to that of unoperated con- 
trols. These depancreatized birds consistently 
exhibited normal plasma and tissue lipid levels. 
After 9 months, neither hypolipemia, hyperlope- 
mia nor hepatic lipidosis developed. Blood glucose 
concentrations and glucose tolerance curves also 
remained at control levels throughout. These 
birds also failed to respond to ACTH. In sum- 
mary, the altered pattern of lipids exhibited by 
depancreatized chicks fed cholesterol plus cotton- 
seed oil and the accompanying altered incidence 
and degree of atherosclerosis suggest (despite the 
usual findings in birds fed plain mash) that the 
pancreatectomized chick has an altered lipid 
metabolism. 


Use of the ballistocardiogram as a measure of the 
maximum force of cardiac contraction. Isaac 
Starr. Lab. of Therapeutic Research, Univ. of 
Pennsylvania, Philadelphia. 

When the aorta and pulmonary artery of cada- 
vers were injected in simulation of the cardiac 
contraction, the relative force imparted to the 
moving fluid can be calculated for any instant 
from the product of acceleration and an assumed 
mass. The values obtained can be compared with 
ballistocardiograms secured simultaneously. The 
spread of the ballistocardiogram, as measured by 
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the sum of the vertical depth of the I wave and 
height of the J wave is closely related to the 
maximal force developed during any ‘systole’ 
(r = 0.93; and 0.94 after correction for attenua- 
tion). The correlation between this maximum of 
force and the square root of I depth plus J height 
is not significantly different. The correlations 
with the areas of these waves are also significant; 
but both that with the area itself (7 = 0.67) and 
that with the square root of the area (r = 0.83) are 
significantly inferior to 0.93. Therefore, the maxi- 
mal force exerted in any systole can be estimated 
from the ballistocardiogram with an accuracy 
the equal to that of many useful clinical methods. 
At present this estimation of the maximal cardiac 
force of any systole can be made only in relative 
terms; I have used the average value of healthy 
normal young adult males as a standard and 
determined the deviation of any subject from this 
value. Experiments leading to the estimation of 
cardiac force or power in absolute units are under 
way. Normal standards for the relative values 
have been constructed. 


The effects of altitude on size, activity and com- 
position of gases of the colon of dogs. F. R. 
STEGGERDA AND T. C. Buntina.* Dept. of 
Physiology, Univ. of Illinois, Urbana. 

Into dogs’ colons, made permanently opaque to 
X-rays, one end of an open tipped catheter tube 
was inserted 3-4 inches beyond the anal sphincter. 
The other end was attached by a T tube to in 
air recording pressure unit outside of the decom- 
pression chamber. By means of the other arm of 
the T tube samples of air could be inserted and 
withdrawn from the colon for analysis. A mounted 
x-ray tube and automatic cassette changer in the 
chamber provided an opportunity for taking 
pictures of the colon when desired. The results 
show that when 100 cc. of air are injected into the 
empty colon of a 10 kilo dog breathing oxygen, 
there occurs a progressive increase in size and 
activity of the colon up to an altitude of 25,000 
feet. The actual increase in both cases is about 
threefold. At altitudes approximating 25,000 feet 
and above there usually occurs an escape of the 
gas up into the small intestine. Room air remain- 
ing in the colon 20-45 minutes at 10,000 feet shows 
that the oxygen present is about 20% and carbon 
dioxide 4%. At 20,000 feet there is little change 
in this percentage composition, but at 25,000 feet 
occurs a consistent decrease in oxygen to about 
15% and an increase in carbon dioxide to an aver- 
age of 16%. 


Further chronic toxicity studies of hydroquinone. 
G. G. Srern,* S. Lane,* N. R. BREWER AND 
A.J. Caruson. Physiology Lab., Univ. of Chicago, 
Chicago, Ill. 

Additional data on the toxicity studies of hydro- 
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quinone in rats are presented. Three groups of 
40 rats each were fed varying amounts of hydro- 
quinone with citric acid and compared with a 
control group. After two years on test 7 control 
rats; 10 rats fed 0.1% hydroquinone plus 0.01% 
citric acid; 11 rats fed 0.5% hydroquinone plus 
0.01% citric acid; and 20 rats fed 1.0% hydro- 
quinone plus 0.01% citric acid were still alive. 
The data on body weight, tibial length, WBC; 
RBC; differential, revealed no significant differ- 
ences. 


Endocrine effects of electroconvulsive shock in the 
rat. James A. F. Stevenson, Sytvan J. KAPLAN 
AND H. EnGeER Rosvo.p (introduced by Joun S. 
Nicuowas). Lab. of Physiology and Dept. of 
Psychiatry, Yale Univ. School of Medicine, New 
Haven, Conn. 

Recent studies have emphasized changes in 
adreno-cortical function, and processes influenced 
by it, during electroconvulsive shock. The effect 
of a series of electroconvulsive shocks upon the 
adrenal and other endocrine glands in the male 
and female rat has been investigated. Following 
a series of 10 or 20 daily shocks (50 ma. for 0.2 
sec.) the animals were killed 24 hours after the last 
shock. Controls were similarly treated except for 
the actual shock. In all experimental groups the 
mean weight of the adrenals was increased; the 
ascorbic acid concentration was not significantly 
different from that of the controls, indicating a 
true hypertrophy. The mean weights of the pitui- 
taries and thyroids of the shocked animals showed 
a slight but persistent decrease. These changes 
were observed whether or not the animals lost 
weight during the shock treatment. The increase 
in adrenal size appeared to persist for at least one 
month after the last shock. Serum sodium con- 
centration, and muscle water content were also 
measured. The relationship of these findings to 
studies of animal learning after electroconvulsive 
shock and to studies in the human after electro- 
convulsive shock are discussed. 


Combined effect of anoxic anoxia and cocaine on 
dog blood sugar and hemoglobin. J. Ciirrorp 
StickNEY, Davip W. Nortuup AND Epwarp J. 
Van Lizere. Dept. of Physiology, School of Medi- 
cine, West Virginia Univ., Morgantown. 
Cocaine, an _ epinephrine-potentiating-agent, 

when given to dogs subjected to 28,000 ft. sim- 

ulated altitude reduces the propulsive motility 
of the small intestine. It seemed of interest to 
determine whether cocaine would also potentiate 
other anoxic effects. Nine adult dogs, unanesthe- 
tized, and in the post-absorptive state, were given 

1.5 mg/kg. cocaine hydrochloride intravenously; 

were exposed for 15 minutes to 254 mm. Hg baro- 

metric pressure (28,000 ft. simulated altitude); or 
were subjected to a combination of the 2 pro- 
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cedures at weekly intervals. A second series of 8 
dogs was similarly treated, except that 3 mg/kg. 
cocaine were used. Blood sugar by the Folin-Wu 
and hemoglobin by the Sahli methods were deter- 
mined on saphenous vein blood samples obtained 
immediately before and after the experimental 
procedures. Cocaine, alone, within 15 minutes 
increased blood hemoglobin concentrations by 
10% (statistically insignificant) at both dosage 
levels, but did not affect blood sugar. Anoxic 
anoxia increased blood sugar by 26 and 29% (P: 
<0.01) and hemoglobin by 10 and 11% (P: >0.20 
and <0.01) in the 2 groups of dogs. Cocaine 1.5 
mg/kg., plus anoxia, increased blood sugar 20% 
(P: 0.017) and hemoglobin 15% (P: 0.07) while 
3 mg/kg., plus anoxia, caused increases of 20 
(P:0.07) and 13% (P:0.017) respectively. Cocaine, 
thus, decreased slightly the blood sugar response 
to anoxia, while it increased slightly the elevation 
in hemoglobin concentration, but neither of these 
effects was statistically significant. 


Studies on effect of anoxic anoxia on goat blood 
sugar. J. Cuiirrorp Stickney, Davin W. 
Nortuur AND Epwarp J. VAN LiEerRE. Dept. of 
Physiology, School of Medicine, West Virginia 
Univ., Morgantown. 

Goats, 3 female and 1 castrate male, were 
studied in regard to blood sugar and hemoglobin 
in jugular vein samples drawn after a 24-hour fast 
under control conditions and before and after 
15-minute exposures at weekly intervals in 4 
decompression chamber to a simulated altitude 
of 24,000 ft. Blood sugar was determined color- 
imeterically on Somogyi-Shaffer-Hartmann fil- 
trates and hemoglobin by either the Sahli or the 
Andes-Northup colorimetric method. The average 
control blood sugar in the 4 goats was 60.6 (range: 
55-65) mg/100 ml. The average rise in blood sugar 
produced in a total of 10 exposures of the 4 goats 
for 15 minutes at 24,000 ft. was 40.1 (range: 29.3- 
60.5) mg/100 ml., which was significant at less 
than the 1% level. In 2 goats, exposures for 30 
minutes to 24,000 ft. produced rises that were 
about # as great as for 15 minutes. Elevations 
in hemoglobin concentration produced by the 
anoxia were, on the whole, small, and their aver- 
age, statistically, not significant. 


Relation of vitamin B,., to vitamin B,, and the bi- 
ological activities of these compounds. E. L. R. 
Sroxstap, T. H. Jukes, Jonn A. Brockman," 
J. V. Prerce* anp H. P. Broaguist.* Lederle 
Labs. Div. American Cyanamid Company, Pearl 
River N.Y. 

Vitamin B;2 has been isolated from a fermenta- 
tion product of Streptomyces aureofaciens as a red 
crystalline compound which exhibits different 
absorption spectra than vitamin By. Biological 
activities of vitamin Bie and Bis» are the same 
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for Lactobacillus leichmannii and for chicks. Cata- 
lytic hydrogenation of vitamin B,, yielded a com- 
pound which possessed the same ultraviolet, vis- 
ible and infrared absorption spectra and the same 
biological activities for chicks and L. leichmannii 
as vitamin Bio. These biological activities of the 
vitamin By, reduction product, described here, 
are in marked contrast to those of vitamin Biz 
also produced by the hydrogenation of vitamin 
By. (KaczKa, Wor, AND Fo.krrs, J. Am. Chem. 
Soc., 71: 1514, 1949). Vitamin Biz, was reported 
to be approximately 10-30 % as active as Bi: for 
L. leichmannii and 30% as active for chicks. 
Evidence has been obtained which indicates that 
vitamin Biz is involved in the methylation of 
homocystine to methionine in the chick. Chicks 
were placed on a ration composed of alcohol 
extracted soybean protein 25%, glucose 62.5%, 
cystine 0.2%, dimethylaminoethanol HCl, salts, 
corn oil plus vitamins A, D, and E, inositol, 
calcium pantothenate, niacinamide, riboflavin, 
pyridoxine, thiamine, pteroylglutamic acid, and 
biotin. On this diet, and in the presence of vita- 
min Biz, both homocystine and methionine were 
found to give a growth response. In the absence 
of vitamin Biz, only methionine gave a response 
while homocystine was without effect.- 


Coronary dilator activity of 1-(3',4’-dihydroxy- 
phenyl) -2-isopropylaminoethanol (Isuprel) and 
other N-alkyl homologues of epinephrine. O. O. 
STOLAND AND D. L. Marcupanks.* Dept. of 
Physiology, Univ. of Kansas, Lawrence. 

The coronary flow was measured in dog heart- 
lung preparations and intact dogs. The rate of 
outflow was measured by a bubble flowmeter 
between the coronary sinus and the superior vena 
cava and the inflow by a flowmeter between the 
carotid artery and a coronary artery. Heart rate 
and blood pressures were simultaneously recorded. 
Doses of Isuprel, which lower the blood pressure 
and increase the heart rate, produced a fairly 
consistent increase in the coronary flow in the 
various experiments tried. Doses sufficient to 
cause coronary dilation markedly increased the 
heart rate in heart-lung preparations as well as 
intact animals. The Isuprel was obtained from the 
pharmacology department of Sterling-Winthrop 
Research Insitute. A. M. Lands and others have 
shown that this drug is a vasodilator and bron- 
chodilator. The therapeutic value of Isuprel as a 
coronary dilator would seem to us to be counter- 
acted by the undesirable tachycardia which it 
develops. 


Effect of tridione (3,3,5-trimethyl oxazolidine- 
2,4-dione) on the oxygen uptake of motor and 
sensory cortex of dog brain. H. C. Srrucx, 
D. L. Srumprr* anp R. J. Carrrey.* Dept. of 
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Physiology and Pharmacology, Creighton Univ. 

School of Medicine, Omaha, Nebr. 

The effect of tridione on the oxygen uptake of 
dog cerebral cortex slices in Krebs-Ringer-Phos- 
phate solution (dextrose substrate) has been 
studied by the Warburg technic to determine 
whether any difference exists in the response of 
the two areas to this drug. Dogs were stunned by 
a blow on the head, the brains removed within 2-3 
minutes, and immediately placed in a moist-cold 
box. A total of 135 slices were obtained from 
motor areas and a similar number from sensory 
areas of 14 dogs, approximately equal numbers of 
slices being taken from each hemisphere. Half of 
the slices from each dog were placed in Ringer’s 
solution, the other half in Ringer’s solution con- 
taining 0.035 m tridione per liter. This concentra- 
tion has been calculated to be within the pharma- 
cologic range used in vivo. Oxygen uptake of the 
slices was then followed for 2 hours at 38°C. using 
oxygen as the gas phase. The mean inhibition of 
oxygen uptake of the motor cortex by tridione was 
9.3%, which is highly significant statistically. 
In contrast, the mean inhibition of all slices from 
the sensory cortex was 4.6%, approximately half 
that of the motor cortex. This is not significant 
statistically. These results indicate that the motor 
and sensory areas of the dog cortex differ in their 
response to this anticonvulsant drug. 


Abnormal electrocardiograms of chickens pro- 
duced by potassium deficiency and effects of 
certain drugs on the abnormalities. Pau. D. 
Strurkie. Lab. of Avian Physiology, Rutgers 
Univ., New Brunswick, N. J. 

Twenty-two White Leghorn chicks were placed 
on a potassium-deficient ration at 4 days of age. 
Seven showed abnormal ECG’s after 10 to 12 days 
and within 21 days most of them showed abnor- 
malities or were dead. Seven chicks showed some 
form of second degree AV block and 5 showed 
complete AV block. Two exhibited SA block or 
sinus slowing, one premature ventricular systoles 
and the diagnosis of two was in doubt. Some of 
the birds showed more than one abnormality. 
Ten birds, 6 weeks of age, were placed on the 
K-deficient ration. All of them showed abnormal 
ECG’s within 18 days and some as early as 10 
days. Nine of the 10 birds showed in one or more 
of their ECG’s premature systoles. One of the 
birds exhibited second degree AV block. Eight 
young chicks and 3 older birds which showed 
abnormal ECG’s received diethylaminoethanol 
intramuscularly. The abnormalities included sec- 
ond degree AV block, complete AV block, pre- 
mature systoles and possibly SA block or sinus 
slowing. In every case, the ECG’s reverted to 
normal. Procaine was also administered intra- 
muscularly to 5 birds with abnormal ECG’s. It 
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was effective in only one case. Atropine sulfate 
was effective in 4 cases out of 6 in reverting the 
ECG’s to normal. 


Relative effectiveness of natural estrogens in 
' stimulating early uterine growth. Ciara M. 

Szeco. Dept. of Zoology, Univ. of California, Los 

Angeles. 

The relative effectiveness of estrone, estradiol 
and estriol in promoting early uterine growth has 
been determined in immature female rats after 
intraperitoneal injection, and in adult ovariec- 
tomized females following intravenous adminis- 
tration of these compounds. In both preparations 
the order of activity was estriol > estradiol > 
estrone. In the immature rat, the relative effec- 
tiveness was as follows: in oil: estriol, 100; estradiol, 
39; estrone, 7; in saline: estriol, 100; estradiol, 19; 
estrone, 2.4. These data contrast sharply with 
results obtained when other criteria of estrogenic 
activity are employed. Thus, by the vaginal smear 
technique, estriol is the least active of the 3 natural 
estrogens. The effectiveness of estrone and estra- 
diol by the uterine water method of assay ap- 
peared to be relatively independent of the vehicle 
used over the entire dosage range studied. In 
contrast, estriol was found to be about 3 times 
more effective in stimulating the infantile rat 
uterus when administered in saline medium than 
in oil. A significant response was obtained with 
0.003 ugm. of estriol in saline/animal. This ob- 
servation is in line with a) the relatively greater 
solubility of estriol in aqueous media, and )) 
the peculiar sensitivity of the infantile rat uterus 
to stimulation by this estrogen. Application of 
these results to the assay of estrogens isolated 
from biological fluids is discussed. 


In vitro and apparent in vivo solubility of acetylene. 
Henry LONGSTREET TAYLOR AND CARLETON B. 
Cuapman.* Lab. of Physiological Hygiene, Univ. 
of Minnesota, Minneapolis. 

It is recognized that the acetylene method gives 
cardiac output values about 25% below those from 
the direct Fick catheterization method. Since 
the theory of the foreign gas method has not been 
questioned, the discrepancy between these meth- 
ods must be related to acetylene solubility, re- 
circulation and effects of rebreathing. Thirty-two 
measurements of acetylene solubility in human 
blood at 37.8°C. and partial pressures of 7.4 to 
118.0 mm. Hg were made. The solubility of C.H2 
in blood at 37.8° C. and 760 mm. Hg was found to 
be 700.19 + 2.64 instead of the Grollman value of 
740. This changed solubility accounts for 5 % of 
the difference between the two methods. The 
recirculation error was evaluated with 19 simul- 
taneous determinations of C.O. by the catheteriza- 
tion and acetylene procedures. Acetylene was 
determined in the mixed venous blood at inter- 
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vals between 5 and 40 seconds of rebreathing and 
it was found that recirculation of acetylene ac- 
counts for another 5 % of the discrepancy. It was 
further found that during rebreathing the arterial 
oxygen content increased by 0.28 vol. %. Since it 
has been shown that venous oxygen saturation 
does not change during rebreathing, failure to 
allow for this introduces an error of not more 
than 7 %. The apparent in vivo solubility of 
acetylene calculated by equating the corrected 
acetylene data with the catheterization output 
gives an apparent solubility of acetylene in vivo 
which is 10 % less than that in vitro. This dis- 
crepancy may be explained by a) a diffusions 
gradient between alveolar air and blood or b) 
failure to account for all the errors in the acetylene 
method. 


Effect of polarization on conduction velocity of 
frog nerve and its modification by KCl. Ropert 
E. Tay or (introduced by H. A. Buatr). Dept. 
of Physiology, Univ. of Rochester, Rochester, N.Y. 
The effects of polarizing currents on the con- 

duction velocity of nerve have been investigated. 

The most excitable A fibers of the sciatic-peroneal 

nerve of the frog were studied and measurements 

were made after the initial transient and before 
any appreciable long time effects of current flow 
had occurred. Current, applied longitudinally 
and increasing linearly with distance for 5 cm. 
along the nerve, results in an applied transverse 
membrane current which is virtually independent 
of distance except near the ends of the chamber, 
and produces a region of constant polarization 
about 3 cm. long. For any given amount of polar- 
izing current the velocity of conduction is con- 
stant throughout this region. The curve of velocity 
versus polarizing current has its maximum at weak 
cathodal currents, falling away on either side 
until blocking occurs at about 4 the normal 
velocity. Relief of KCl block by anodal polariza- 
tion does not restore the velocity to the normal 
unpolarized value, but to about the value shown 
by normal nerve subjected to a comparable polar- 
ization. The complete mathematical solutions for 
the usual core conductor model and for a saltatory 
model have been derived. The steady state value 
of the membrane current in the midportion of the 
chamber is almost independent of distance, and 

completely independent of the membrane im- 

pedance in so far as it may be represented by 4 

linear passive network. 


Effect of section of the corpus callosum on experi- 
mental convulsions. R. D. TeEaspau* ANp G. W. 
Sravraky. Dept. of Physiology, Faculty of Medt- 
cine, Univ. of Western Ontario, London, Canada. 
It was previously shown that partial isolation 

of spinal neurones increases their irritability 

(Cannon, 1939; Stavraky, 1943; Drake and Stav- 
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raky, 1948; Teasdall and Stavraky, 1948; et al.). 
It seemed interesting to ascertain whether partial 
denervation would have the same effect on the 
highest levels of the central nervous system. 
With this in mind, in 20 cats the corpus callosum 
was aseptically cut and after recovery from 
operation the animals were periodically convulsed 
with metrazol. Beginning 6-9 months after the 
operation the threshold of the animals to con- 
vulsant doses of metrazol was diminished by 20 
to 50% and the convulsive pattern was altered 
in a characteristic way. In normal cats metrazol 
produces a clonic-tonic-clonic convulsive se- 
quence. This sequence was maintained after section 
of the corpus callosum but the duration and the 
severity of the clonic phases of the convulsion was 
greatly increased. After 4 months of weekly in- 
jections of metrazol the corpus callotomized ani- 
mals became partially refractory to small doses 
of both metrazol and acetylcholine, this depressed 
state lasting for about 3 months. The sensitivity 
of normal control cats became increased instead 
of being depressed after a similar 4 month period 
of weekly injections of metrazol. The observed 
changes in the susceptibility to metrazol and to 
acetylcholine convulsions and in the convulsive 
pattern which occurs after section of the corpus 
callosum are attributed to the sensitization of the 
cerebral cortical neurones, which taken place 
following section and degeneration of the com- 
misural fibres joining the cerebral hemispheres. 


Effects of purified hypophysial gonadotrophins 
on the cholesterol ester content of rat testis. 
Jay TEPPERMAN, HELEN M. TEPPERMAN* AND 
Janet M. Dewitt. Dept. of Pharmacology, Syra- 
cuse Univ. College of Medicine, Syracuse, N. Y. 
In a previous study (Endocrinology 41: 187, 

1947) it was shown that injection of mixed gonado- 

trophins of sheep pituitary origin (Gonadophysin, 

Searle) resulted in an increase in testis cholesterol 

ester per 100 gm. of rat. A commercial chorionic 

gonadotrophin (Follutein, Squibb) was without 
effect on this parameter in untreated rats, but in 

Gonadophysin primed animals Follutein injections 

produced a reduction in testis cholesterol ester in 

association with enhanced androgen production. 

The suggestion was made that some constituent of 

Gonadophysin, possibly FSH, was responsible for 

the cholesterol ester increase. On the basis of 

studies with purified hypophysial gonadotrophins 

(prepared by McShan and Meyer) it is now possi- 

ble to state that FSH has no apparent effect on the 

absolute amount of testis cholesterol ester whereas 
two purified pituitary LH preparations have con- 
sistently yielded the type of cholesterol ester in- 
crease seen following Gonadophysin administra- 
tion. These studies were made on intact weanling 
Tats as well as on male rats implanted with stil- 
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bestrol pellets according to the technique of 
Nalbandov and Baum (Endocrinology 43 : 37, 1948). 


Temperature and convulsive activity. Paut TEs- 
CHAN* AND E. Ge.LiHorn. Lab. of Neurophysi- 
ology, Dept. of Physiology, Univ. of Minnesota, 
Minneapolis. 

The effect of heating a part of the cerebral cor- 
tex was studied comparatively on convulsive and 
nonconvulsive cortical areas of the cat. The ani- 
mals were anesthetized with dial-urethane and 
the convulsive potentials were induced by topical 
application of picrotoxin. Results were as follows: 
1) Convulsive potentials disappear at a lower 
temperature ( in experiments involving progres- 
sively increasing temperatures) or earlier (in 
experiments in which the elevated temperature 
was kept constant) than normal potentials. Before 
the spike potentials disappear they show in most 
experiments a progressive decrease in amplitude 
and frequency. This increased sensitivity of the 
convulsive neuron is thought to be the result of the 
combined action of increased temperature and 
convulsive activity on the metabolism of the 
neuron. This interpretation accounts for the great 
similarity between these experiments and the 
earlier work of Gellhorn and Heymans on the 
action of anoxia on convulsive potentials. 2) 
under the combined effect of elevated temperature 
and topically induced convulsive activity (A) 
more neurons are damaged than under the in- 
fluence of heat on normal neurons (B). This is 
indicated by the fact that on recovery the ampli- 
tude of the remaining normal potentials is much 
less under A than under B and also that applica- 
tion of a convulsant drug after heating evokes 
spikes of higher amplitude and frequency under 
B than under A. 3) Repeated heating at short 
intervals to a moderately increased temperature 
(44-46°) is accompanied by a marked increase in 
frequency of convulsive discharges with each 
heating. However, this excitatory effect declines 
gradually as does the amplitude of the spike 
potentials. 


Discrimination of weights by men with pene- 
trating lesions of parietal lobes. Hans-LuKas 
TEUBER*, Morris B. BENDER AND WILLIAM S. 
BatterssBy.* Psychophysiological Lab., Dept. of 
Neurology, New York Univ., College of Medicine, 
New York City. 

Ability to judge lifted weights was analyzed in 
16 men with history, surgical and x-ray evidence 
of loss of brain substance in the parietal regions. 
These men were drawn at random from a list of 250 
veterans of World War II with gunshot wounds of 
the brain. Discrimination of weights was tested 
by the method of constant stimuli. Each subject 
compared a standard weight with another weight 
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by successive lifting with the unsupported hand. 
Twenty different weights were used. Thresholds 
of discrimination based on a minimum of 200 
judgments were obtained separately for right and 
left hand. Results showed that ability to judge 
lifted weights may be unimpaired in men with 
trauma of parietal regions, as long as there are no 
signs of motor deficit. That is, thresholds ob- 
tained separately for the hand contralateral to,the 
cerebral lesion were not significantly different from 
thresholds obtained for the other hand, nor were 
they different from thresholds obtained in normal 
controls. This was true even for cases in which 
other somatosensory functions, such as two-point 
discrimination, were found to be impaired on the 
side opposite to the trauma. However, thresholds 
based on simultaneous lifting of one weight in 
each hand were significantly different from those 
obtained in normal controls. Under these con- 
ditions, the patients consistently underestimated 
the weight held in the affected hand. The signifi- 
cance of these results for theories of sensorimotor 
function is discussed. 


Semi-automatic recording of electrical skin re- 
sistance patterns. Prick E. THomas* aNnp IRVIN 
M. Korr. Kirksville College of Osteopathy and 
Surgery, Kirksville, Mo. 

In recent years electrical skin resistance (ESR) 
explorations have found considerable application 
in experimental and clinical investigation. In our 
laboratories ESR patterns on the human trunk 
have been segmentally correlated with other fac- 
tors (Federation Proc. 7: 67, 1948; 8: 87, 1949). 
The simple device herein described permits rapid, 
almost automatic explorations, with photographic 
recording of the ESR patterns, and eliminates 
many artefacts inherent in ‘hand’ exploration. 
The needle movement of a modified microam- 
meter is used to actuate the variable arm of an 
electrolytic rheostat. The current passed by this 
circuit is of sufficient magnitude (0—800 ma. AC) 
to vary the brightness of a 6V lamp proportion- 
ately to the microammeter readings (0-50 ua.). 
The bulb is housed over the exploring (roller) 
electrode and illuminates a rectangle identical in 
size and shape with the area of electrode contact. 
This assembly, supported from a rail, is pro- 
pelled in the long axis of the body by a constant- 
speed motor. At the end of each strip the assembly 
is moved laterally the width of the electrode by 
means of a pawl and notch arrangement, and the 
motor is reversed for the next strip. The explora- 
tions are conducted in a dimly illuminated room 
with camera-shutter open throughout. Thus, strips 
of light are photographed which vary in brightness 
according to ESR variation in corresponding 
strips of skin. An outline of the subject’s body and 
any bony landmarks previously marked on his 
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skin, appear on the same film in accurate relation 
to the record. A calibration strip is also recorded. 


Functional connections between hypothalamus 
and medulla. W. C. THompson* anp L. M. N. 
Bacu. Depts. of Physiology and Psychiatry and 
Neurology, Tulane Univ. School of Medicine, 
New Orleans, La. 

Studies were carried out on the effects of medul- 
lary lesions upon hypothalamically induced alter- 
ations in blood pressure, respiration, and knee 
jerk. Cats, anesthetized with sodium pentobar. 
bital (Nembutal), were stimulated by electrodes 
oriented stereotaxically in the posterior hypo- 
thalamus. Lesions were placed in various parts of 
the medullary reticular formation by stereotaxi- 
cally directed electrodes in an attempt to alter 
the recorded responses. Several points in the mid- 
brain and posterior hypothalamus were mapped 
which, when stimulated, usually produced simul- 
taneous enhancement or depression of blood pres- 
sure, respiration, and the knee-jerk. Stimulation 
of the medial inhibitory reticular formation of the 
medulla contraverted the usual vasopressor re- 
sponse resulting from simultaneous stimulation 
of the posterior hypothalamus in a consistent but 
limited fashion. Lesions placed in the medial 
inhibitory reticular formation of the medulla 
caused enhancement of the hypothalamically in- 
duced effects on the 3 functions whereas when the 
intactness of the lateral facilitatory reticular 
formation was destroyed, the hypothalamically 
induced enhancement was depressed or abolished. 
These results indicate that the hypothalamic 
facilitation or inhibition of the knee-jerk acts ina 
parallel manner on blood pressure and respiration 
and that these effects are mediated by the lateral 
facilitatory reticular formation and the medial 
inhibitory reticular formation of the bulb re- 
spectively. 


On electrically induced optical and structural 
changes in certain nerves and Elodea cells. 
JULIAN M. Tostas AND SIDNEY SoLomon.* Depl. 
of Physiology, Univ. of Chicago, Chicago, III. 
Whole nerve polarization (continued or tetanic) 

(crayfish, lobster, frog) causes anodal shrinkage, 

increased opacity and probably increased rigidity, 

and cathodally causes swelling, increased trans- 
parency and increased surface stickiness. These 
changes are reversible, re-reversible etc., slowly 
on standing and more rapidly following polarity 
reversal. The phenomenon, though visible, has 
been photometrically objectivized and quantified. 

It occurs with either platinum or non-polarizable, 

wick electrodes, with the nerve in mineral oil, 

Ringer or moist air. As opacity increases anodally, 

light scattering also increases there, suggesting 

particle or fiber size change. Calcium ion exces 
inhibits, and potassium ion excess may accentuate 
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the electrically induced change. Calcium ion ex- 
cess, independently of any impressed electrical 
field, increases nerve opacity whereas potassium 
ion seems to increase transparency. There is 
evidence that nerve water moves toward the 
cathode. Polar peculiar changes in size and con-, 
figuration are also seen in single frog nerve axones. 
Experiments are in progress to determine the 
relationship, if any, of these phenomena to propa- 
gated impulses. Measurements of changes in nerve 
viscosity as a function of activity are also being 
made, in terms of damping of high frequency 
sound transmitted along the nerve long axis (col- 
laborating with William Fry and Frank Fry, 
Dept. of Electrical Engineering, Univ. of II- 
linois). Using Brownian movement as a viscosity 
measure, it has been found that polarization in- 
creases viscosity of the hyaline, cytoplasmic ma- 
trix in Elodea cells, anodally. This change too is 
reversible. It is felt that these findings may reflect 
changes in protoplasmic structure which underlie 
excitation. 


Distribution and assay of inhibitors and accelera- 
tors of blood coagulation in extracts of organs of 
normal and hemophilic man. L. M. Tocantins 
and R. T. Carrouu.* Dept. of Medicine, Jéffer- 
son Med. College, Philadelphia, Prnna. 


Portions of tissues removed from the bodies of 
the 2 subjects within 2 hours after death, were 
washed free of blood and dried with acetone. The 
powders from each organ were extracted in pairs 
(one normal and one hemophilic) with absolute 
methanol, ethyl ether or 0.85% NaCl and the 
respective extracts were assayed against standard 
human brain thromboplastin, cephalin, thrombin 
and lipid antithromboplastin preparations, using 
using silicone contacting surfaces and stable nor- 
mal human plasma as substrate. The relative 
content of antithromboplastin in the tissues from 
both subjects was in the following order: brain 
(highest), adrenal, liver, spleen, lung, heart, ton- 
guek, kidney, pancreas, skeletal muscle, testes, 
duodenum, pituitary, colon, diaphragm, thyroid, 
skin (lowest). Chief differences in antithrombo- 
plastin content (units gm. of tissue) between 
normal and hemophilic tissues: Testes: normal 25, 
hemophilic 59.; skeletal muscle: normal 37., hemo- 
philic 56.; Brain: normal 1145., hemophilic 1644.; 
Heart: normal 72., hemophilic 93. All hemophilic 
tissues assayed greater unitage of antithrombo- 
plastin than normal tissues, excepting the lung, 
in which the difference between the 2 extracts was 
hon-significant. The most potent thromboplastins 
were obtained from saline extracts of brain. Lung 
and kidney extracts were less potent. Extracts of 
these hemophilic organs had essentially the same 
thromboplastic activity as those of normal organs. 
Normal skeletal muscle behaved as thrombo- 
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plastin, while hemophilic skeletal muscle had 
antithromboplastin, but no thromboplastin activ- 
ity. Cephalin fractions extracted from brain and 
lung of the 2 subjects had about equal potency as 
clot accelerators. Antithrombins were found in 
normal and hemophilic testes and in normal 
pancreas. 


Effect of lymphatic necrosis on neuro-muscular 
function (action potential, acetylcholine syn- 
thesis) of hypophysectomized animals. CLARA 
Torpa AND Harowp G. Wotrr. New York Hos- 
pital, Kingsbridge Hospital (V.A.), and Depts. 
of Medicine and Psychiatry, Cornell Univ. Med. 
College, New York City. 

In the absence of the adrenocorticotrophic 
hormone of the pituitary gland (ACTH) in hy- 
pophysectomized animals the neuro-muscular 
function is impaired. Two measurable compo- 
nents of this dysfunction are a decline of action 
potential during repetitive stimulation of the 
nerve and a decrease of acetylcholine synthesis. 
Both the action potential and the acetylcholine 
synthesis return to normal during the injection of 
ACTH to hypophysectomized animals. Since the 
decline of action potential and acetylcholine syn- 
thesis found in myasthenia gravis can be counter- 
acted by either administration of ACTH or re- 
moval of the thymus it became of interest to 
investigate whether removal of lymphoid tissue 
of hypophysectomized animals restores the func- 
tion of the neuro-muscular system to normal. 
Hypophysectomized rats were either injected with 
nitrogen mustard or exposed to x-ray treatment. 
After significant necrosis of the lymphoid tissue 
occurred action potential measurements and ace- 
tylcholine synthesis tests were performed. Necro- 
sis of the lymphoid tissue did not restore the ac- 
tion potential and the acetylcholine synthesis to 
normal levels. Although the possibility that the 
negative results are the outcome of general de- 
bilitation due to combined hypophysectomy and 
nitrogen mustard and x-ray treatment cannot be 
excluded, the results suggest that the effect of 
ACTH in restoring the neuromuscular function of 
hypophysectomized animals is due to a mecha- 
nism other than a simple reduction of the mass of 
lymphatic tissue. 


Effect of altered breakfast habits on physiologic 
response. W. W. TuTtTLeE AND Kate Davum.* 
Depts. of Physiology and Nutrition, State Univ. 
of Iowa, Iowa City. 

An experiment involving 10 women was per- 
formed to show the effects of various breakfast 
patterns on physiologic response. The subjects 
lived in a University dormitory and ate all their 
meals in the hospital dining room supervised by 
the Department of Nutrition. The breakfast pat- 
terns employed were 1) basic breakfast repre- 
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senting approximately one-fourth the total daily 
caloric requirement (600 Cal.), 2) light breakfast 
(270 Cal.), 3) heavy breakfast (1000 Cal.) and 4) 
‘no breakfast.’ Responses studied were 1) neuro- 
muscular tremor magnitude, 2) capacity to do 
work, 3) choice reaction time and 4) strength 
endurance. Each breakfast pattern lasted 5 weeks. 
Comparison of data collected twice weekly for each 
breakfast pattern justified the following con- 
clusions: No differentiation by way of tremor 
magnitude, capacity to do work, choice reaction 
time or strength endurance could be established 
following regular consumption of heavy and light 
breakfasts respectively, of ordinary breakfast 
items. In comparison with omission of breakfast, 
consumption of a 600 Cal. breakfast consisting of 
fruit, breakfast cereal, milk, sugar, toast and 
butter resulted in a significant reduction of tremor 
magnitude in all cases, choice reaction time in 60% 
of the cases and an increase in maximum work 
output in 80% of the cases during the period when 
food was consumed at breakfast time. Strength 
endurance was unaffected. 


Effect of water diuresis on electrolyte excretion in 
normal man. JoHN R. Ursacu, M. D. PHELPs, 
Wiuuram A. SreicerR, Harry Goip anp Sam- 
UEL BELLET (introduced by Paut R. DuMKE). 
Heart Station, Philadelphia General Hospital and 
the Robinette Foundation, Univ. of Pennsylvania, 
Philadelphia. 

Reports on the effect of water diuresis on ex- 
cretion of urinary solutes conflict. Upon rein- 
vestigation significant changes were found. Pre- 
liminary work was done on dogs; definitive ex- 
perimentation on 3 normal humans. Endogenous 
creatinine clearances were obtained as relative 
measure of glomerular filtration, since exogenous 
clearance techniques exerted effects of their own. 
Creatinine, chloride, phosphate, urea, CO2 con- 
tent, sodium, and potassium determinations were 
done on blood and urine, pH on urine only. After 
several control periods, diuresis was induced with 
distilled water (50 cc/kg.) by stomach tube, and 
excretion of these constituents measured at reg- 
ular intervals. Glomerular filtration varied only 
slightly and small variations in plasma concentra- 
tion of solutes did not influence their excretion. 
Total CO. excretion was directly proportional to 
urine flow (each expressed as clearance ratios), 
with high statistical correlation (r = 0.846). 
Since pu did not vary with diuresis or CO: ex- 
cretion, the bicarbonate fraction also increased, 
but neither sodium nor potassium rose concom- 
itantly. Sodium and chloride excretion paralleled 
each other but did not appear to be related to any 
other factor. Potassium excretion also varied, and 
U/P ratios below one were obtained, but again no 
constant correlation with any other variable could 
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be found. Urea clearance remained constant in } 
human experiments, and varied markedly in the 
3rd. Phosphate excretion did not vary significantly, 


Effect of acclimatization on motility of small 
intestine during anoxia. Epwarp J. VAN Liznz, 
J. CLIFFORD STICKNEY AND Davip W. Norravp, 
Dept. of Physiology, West Virginia Univ. School 
of Medicine, Morgantown. 

It has been shown in our laboratory that the 
propulsive motility of the small intestine in rats 
is decreased by anoxic anoxia. It was reasoned 
that if rats were acclimatized to low oxygen ten- 
sions, exposure to altitude would no longer pro- 
duce this effect. A group of 17 albino rats was 
acclimatized by subjecting them for 3 hours, on 
the average, each day to a pressure of 303 mn. 
Hg (simulated altitude of 24,000 ft.); 8 were ex- 
posed for 26 and 9 for 62 days. These acclimated 
rats were paired with normal rats (unacclimated) 
which were as nearly alike in weight and age as 
possible. They were fasted for 24 hours. A pair 
of these rats was given 2 ec. of a charcoal-acacia 
mixture by stomach tube. After allowing 10 
minutes for some of this material to enter the 
small intestine, both rats were placed in a lovw- 
pressure chamber at a pressure of 254 mm. Hg 
(simulated altitude of 28,000 ft.). At the end of 
30 minutes they were removed from the chamber 
and decapitated. The small intestine was re- 
moved, slit open and the distance the charcoal 
had traversed it measured. It was observed that 
the propulsive motility was significantly less in 
the unacclimatized than in the acclimatized ani- 
mals. This was interpreted to mean that the effect 
of anoxic anoxia on the propulsive motility of the 
small intestine could be used as another criterion 
for acclimatization. 


Metabolism of I! during acute adaptation to 
anoxia. LesteER Van Mipp.Leswortn. Depi. of 
Physiology, Univ. of Tennessee College of Medi- 
cine, Memphis. 

Rats fed a stock diet and a low iodide diet have 
been rapidly adapted to severe anoxia by exposure 
to 258 mm. Hg barometric pressure (equivalent 
27,000 ft. altitude) at 11-14°C. for 2-4 hours. After 
this exposure the low iodide rats were injected 
intraperitoneally with 10 microcuries of carrier- 
free J’. The barometric pressure was then re- 
duced to 177 mm. Hg (equivalent 35,000 ft. alti- 
tude) for 8-12 hours. Urine collections were made 
throughout the exposure. The animals were then 
returned to sealevel, blood samples withdrawn and 
thyroid glands excised. Plasma proteins were 
precipitated with BaOH—ZnSQ, reagents and the 
radioactivity of precipitate and filtrate determined 
separately. The thyroid glands were digested 
in 2 n NaOH and an aliquot was analyzed for I 
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while another aliquot was neutralized, extracted 
with normal butyl alcohol and the alcohol solu- 
tion submitted to 2-dimensional paper chroma- 
tography with 2,4,6 collidine-2,4 lutidine—water 
and butyl aicohol—ammonium hydroxide solvent 
mixtures. Suitable sea level control rats were 
similarly studied with I. Animals adapted to 
severe anoxia demonstrated less than 2% of plasma 
T* in protein-bound fraction, while 20-30% of 
plasma radioactivity was in the protein-bound 
fraction of controls. The thyroid glands of the 
anoxic series contained only } as much radio- 
activity as controls. Radioautographs of the paper 
chromatograms demonstrated at least 7 radio- 
active compounds in the anoxic thyroid hydroly- 
sates, but the quantity of all these compounds 
appeared to be less than that shown in similar 
chromatograms made from thyroids of control 
rats. 


Protein metabolism of fracture callus and muscle 
trauma studied with radioactive methionine. 
LestER VAN MippLEsworTtH. Dept. of Physi- 
ology, Univ. of Tennessee, Memphis. 

Rats on a high and a low protein diet (27% and 
8% casein, respectively) were subjected to stand- 
ard fractures of one fibula and a 1.5-inch inéision 
produced and sutured in the abdominal muscu- 
lature. After 7 days 7 mg. of radioactive 
methionine (4 x 10’ counts/min.), furnished by 
D. L. Tabern of Abbott Laboratories, was in- 
jected intraperitoneally. After 4 additional days 
the animals were killed. Analyses were made for 
radioactive sulfur and for nitrogen in the muscle 
scar, normal muscle, fracture callus and normal 
fibula. Results were then expressed as S*/N. 
The S*/N in normal tissues of the low protein 
animals was 1.5 to 3.3 times greater than in rats 
on the high protein diet. This is possibly referable 
to the isotope dilution offered by greater methio- 
nine content of the high protein diet. Muscle 
trauma had healed well in high and low protein 
groups. Muscle trauma of the low protein cases 
showed twice the concentration of S** shown by 
normal muscle tissue of low protein rats. However, 
the high protein rats showed no localization of 
S* in the muscle scar tissue. Fracture healing 
was quite different, the high protein rats had 10 
times more S* in the fracture callus than in un- 
fractured fibula and the callus was well formed. 
The low protein animals showed negligible healing 
of the fracture and no localization of S* in the 
fracture scar. It therefore appears as though more 
dietary protein was necessary for healing of the 
bone fracture than for healing muscle trauma. 


Acceleration of growth with early sexual develop- 
ment in the female monkey (Macaca mulatta). 
G. van WaGENEN. Dept. of Obstetrics and Gyne- 
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cology, Yale Univ. School of Medicine, New 

Haven, Conn. 

Androgen treatment of the young male rhesus 
monkey induced early bone union of the skeleton, 
an increase in muscular development and pre- 
cocious spermatogenesis (vAN WAGENEN, Federa- 
tion Proc. 6: 219, 1947). It has now been possible 
to double the growth rate and reduce, by half, the 
age of the young female monkey at time of 
menarche (first menstruation). In a monkey 
colony of 5 generations, the average age at 
menarche is about two years, when the weight is 
around 3500 grams. Crystalline testosterone pro- 
pionate dissolved in vegetable oil was given 
intramuscularly to two young monkeys weighing 
1410 and 1600 grams. The ‘dosage was 7.5 
mg/kg/week. Injections began at 5 months, in- 
ducing an immediate rise from the normal curves 
for body-weight and length. At one year the 
treated animals reached the weight and length of 
two-year-olds and menarche occurred exactly at 
the end of a year in one animal and at one year, 
19 days in the other. Androgen was then discon- 
tinued. This was a true beginning of sexual 
maturity and not just a spurious bleeding because 
6 and 7 menstrual cycles, irregular as typical of 
adolescence, have followed, accompanied by the 
external skin changes characteristic of the ma- 
turing monkey. This great augmentation of growth 
with differentiation has not been analyzed. One 
is inclined to interpret it as a generalized increase 
in protein anabolism brought about by the nitro- 
gen and salt retention effect of the hormone but 
the release of hypophyseal hormones or some 
other intervening mechanism may be involved. 


Sensitivity of x-rayed animals to infusion of 
histamine, adenosine and trypsin. K. D. 
VENTERS* AND E. E. Parnter. Univ. of Illinois, 
College of Medicine, Chicago, Ill. 

Control and x-rayed rabbits and dogs given an 
LD50 dosage have been infused in the manner 
described previously (Federation Proc. 7: 90, 1948) 
and ‘threshold values’ have been established for 
exogenous histamine, adenosine and trypsin. It 
appears that sensitivity of rabbits to adenosine is 
not increased after radiation, but sensitivity to 
histamine increases markedly. Maximal changes 
in sensitivity are directly correlated with other 
physiological findings occurring at the same time 
after radiation and must be a function of damage 
of tissue. Marked susceptibility of x-rayed rabbits 
to trypsin has made it impossible to record changes 
with this substance. It is apparent from the table 
below that dogs show their maximal increase in 
sensitivity to all 3 substances (approximately 
50% change) at 2-23 hours after x-radiation. 
These findings are correlated exactly in time with 
the main clinical sign of vomiting in the dog. 
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Our studies suggest that more than one breakdown 
product may be involved in the early biochemical 
disturbance to account for the symptoms of 
radiation sickness. 


Threshold Values for Maintaining 5-8 mm. Hg 
Drop in Blood Pressure 





Post-radiation in hours 

Control rabbits oars 

i | i | 2 | 24 | 3 
ugm/kg/min 


Histamine! 6.7 (14) se 3.1| 2.0| 2.2] 2.7 
Adenosine} 111.2 (12) |119.0/192 .0|208 .0/281 .0|188 .0 
Trypsin | 107.0 (10) |No threshold could be estab- 
lished after radiation 











Control dogs Post-radiation 





ugm/kg/min 
0.6 0.5| 0.4] 1.1 
81.2) 81.4 | 93.0 118.0 


89.0) 55.3 | 49.3) 73.0 


Histamine} 1.2 (17)| 1.0 
Adenosine} 120.4 (21) | 94.0 
Trypsin (113.2 (16) | 96.0 
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Anti-ulcer action of estrogen in experimenta 
animals. FRANK E. VIsSCHER AND ADRIAN P. 
TazELAAR.* Labs. of the Upjohn Company, Dept. 
of Pharmacology and Endocrinology, Kalamazoo, 


Mich. 

The incidence of peptic ulcer is greater in men 
than in women by a factor of about four, while in 
human pregnancy peptic ulcer is rarely, if ever, 
seen. These observations suggest that estrogen 
may have an anti-ulcer action. Such action has 
been demonstrated in two experiments on starva- 
tion ulcers in male rats. The degree of rumenal 
ulceration was greater in groups of 8 male rats 
receiving, as pre-treatment, subcutaneous injec- 
tions of estrone, 200 y in an aqueous suspension 
- per week for three weeks. The anti-uicer action 
was not evident at 40 y estrone per week nor with 
200 7 estrone and 2 mg. progesterone in combined 
dosage, per week. Rats showing anti-ulcer action 
of estrogen grew less rapidly as compared with 
control rats and with rats not benefitted by 
estrogen. Results of paired feeding experiments 
on rats receiving 200 y estrone per week, and 
results with other estrogens will be reported. 


Subharmonics generated in ears of humans and 
animals at intense sound levels. HENNING E. 
von GIERKE (introduced by H. O. Parrack). 
Aero Med. Lab., Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio. 
Subjective undertones have never been found 

at usual sound levels although many investigators 

searched for them. We discovered that subhar- 
monics are heard by subjects exposed to sound 
intensities above 140 db ref. 0.0002 dynes/cm?. 
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The frequency of the subharmonic was exactly 
one-half the frequency of the stimulating signal 
and its loudness was 70 db below an exposure 
signal of 9 Keps. The subharmonic was radiated 
from the subject’s eardrum and its level measured 
outside the auditory canal was 60 db below the 
stimulating signal. This proves the subharmonic 
is generated mechanically in the middle ear. 
Other tones, lower in pitch and loudness, were 
sometimes heard. Discomfort and possible hazard 
to hearing limited observations on humans to 
2 frequencies. From the ears of anesthetized 
guinea pigs subharmonics were radiated at ex- 
posure frequencies from 3.5 to 23 Keps. Other 
sounds, sometimes not harmonically related to 
the fundamental, were observed at frequencies 
and intensities below the subharmonic. A sub- 
harmonic becomes measurable at the guinea pig 
ear at an exposure level of 95 db at 9 Keps. and is 
50 db below the fundamental. With increasing 
exposure level the subharmonic increases more 
rapidly, becomes unstable or interrupted above 
115 db exposure level, and becomes a crackling or 
fluttering noise above 135 db. Subharmonics have 
also been produced by the ears of rats, cats, and 
dogs. These observations may be important to 
theories of middle ear mechanics and to an ex- 
planation of the behavior of the human ear in 
intense sound fields. 


Conduction velocity of ulnar nerve in human sub- 
jects of different ages and sizes. Irvine H. 
WaGcmMan AND Henry Lesse.* Dept. of Physi- 
ology, Jefferson Med. College of Philadelphia, 
Philadelphia, Penna. 

Conduction velocity measurements of the most 
rapidly conducting ulnar nerve fibers supplying 
muscles of the hypothenar eminence were made 
on human subjects whose ages ranged from 3 to 8) 
years. The measurements were made by recording 
muscle action potentials obtained by percutaneous 
stimulation of the nerve at two points, namely, 
the wrist and the elbow. Results show that the 
maximum velocity of these nerve fibers found it 
adults (average = 59 meters/sec. for a group 
ranging in age from 20 to 35 years) is attained 4 
early as the third year of life. This bears oul 
histological studies of Rexed (Acta Psych. Neurdl. 
Suppl. 33, 1944) who showed that in the humai 
the ventral roots reach full development betwee! 
the ages of 2 and 5 years. From the present fun¢ 
tional measurements, it is shown that the tim 
consumed by the motor impulse in traveling fro 
the spinal cord to the periphery increases as tht 
individual grows. It is also demonstrated thai 
this time utilized by the motor impulse is less! 
small than in large individuals of the same ag 
As a consequence similar considerations may holi 
true for total reflex time. The present analysi 
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points to the size of the individual as the main 
factor determining the relations discussed here. 
However, from a limited number of measurements 
obtained on persons past 60 years of age, it seems 
that there may be a slowing of conduction ve- 
locity in old age and, therefore, a resultant 
lengthening of reflex time. 


Interruption of bulbocapnine catalepsy in rats by 
environmental stress. Henry N. WAGNER, JR. 
AND JAMES W. Woobs (introduced by Curt P. 
RicutTeR). Psychobiological. Lab., Phipps Psy- 
chiatric Clinic, and the Dept. of Physiology, 
‘Johns Hopkins School of Medicine, Baltimore, 
Md. 

Since 1910 considerable attention has been fo- 
cused upon the effects of the drug, bulbocapnine, 
which experimentally produces in animals prac- 
tically all of the motor manifestations seen in 
human catatonia. Several studies have been made 
in this laboratory to determine by what means the 
catalepsy of bulbocapnine can be abolished, with 
the hope that the information obtained might be 
of therapeutic importance to man. Previous 
studies by one of us have shown that, although 
cataleptic as a result of injection of bulbocapnine, 
monkeys, cats and rats remain alert to sensory 
stimuli of all types, vision and hearing in par- 
ticular have been studied with the use of condi- 
tioned galvanic skin responses. The animals thus 
are in rapport with their environment but are 
unable to move. In this respect the animals under 
bulbocapnine resemble human catatonic patients, 
in whom a rapport with their environment has 
frequently been demonstrated. In this report we 
have described the finding that various stressful 
environmental factors, namely, intensive auditory 
stimulation, electric shocking in a situation which 
results in vicious fighting, and the immersion of 
the animals in deep water, result in a transient 
but complete disappearance of the cataleptic 
state. During the periods of stress, most of 
may be considered life-threatening situations, 
the rats behaved in a manner indistinguishable 
from that of normal animals under the same 
circumstances. 


Effects of dicumarol on peripheral circulation in 
patients with vascular disease. Kuauit G. 
Wakim, Martin S. KiecKNER, JR.,* NELSON 
W. Barker* anp WaLTeR F. Kva.e.* (with 
the technical assistance of ADRIEN N. PoRTER*). 
Mayo Clinic, Rochester, Minn. 

From their experimental work on animals and 
f° the empty beating heart, Gilbert and Nalefski 

Proc. Central Soc. Clin. Research 21: 5, 1948) 
oncluded that dicumarol has a definite effect 

bn blood flow and that the favorable results in 
ses of coronary occlusion are primarily due to 
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the action of dicumarol in increasing the coronary 
blood flow. We are studying by means of the 
venous occlusion plethysmograph with the com- 
pensating spirometer recorder and by use of 
cutaneous thermocouples the effects of dicumarol 
on the skin temperature and on the blood flow 
in the extremities of patients who are receiving 
the drug for anticoagulant therapy. After the 
establishment of controls, dicumarol is admin- 
istered orally in therapeutic doses for several 
days, during which blood flow and cutaneous 
temperatures are recorded and compared with the 
control values. So far, our findings in 5 cases of 
arteriosclerosis obliterans consistently indicate 
that even though dicumarol produces a significant 
prolongation in the plasma prothrombin time, the 
accompanying changes in cutaneous temperatures 
over several regions of the body and in blood flow 
in the upper extremities are insignificant. How- 
ever, there was a slight but statistically significant 
reduction rather than increase in blood flow in 
the lower extremities. 


Effect of epinephrine and nor-epinephrine on 
whole blood coagulation. JERoME M. WaLDRON 
(introduced by I. J. Pincus). Dept. of Physi- 
ology, Jefferson Med. College, and Division of 
Medicine, Pennsylvania Hospital, Philadelphia. 
Previous investigators have stated that epi- 

nephrine in vivo accelerates whole blood coagula- 
tion but that epinephrine in vitro had no effect 
on blood coagulation. All of these investigations 
had been performed in glass tubes. This problem 
was reinvestigated by measuring the coagulation 
time of fresh whole blood in collodion lined tubes. 
Very dilute solutions of epinephrine were added 
in vitro or injected intravenously. In addition, 
the effect of nor-epinephrine in vitro and in vivo 
on the coagulation time of fresh whole blood was 
investigated. Both epinephrine and nor-epineph- 
rine in vitro accelerate the coagulation time of 
human and canine fresh whole blood. A dilute 
solution of nor-epinephrine when injected intra- 
venously in dogs also accelerates the coagulation 
time. The adrenolytic drug, piperidylmethyl ben- 
zodioxane, when added in vitro inhibits both the 
in vitro and in vivo clot-accelerating effect of 
epinephrine and nor-epinephrine. Piperidylmethyl 
benzodioxane does not prolong blood coagulation 
when added to whole blood in vitro. This fact 
together with its effect on the coagulation of blood 
to which epinephrine or nor-epinephrine has been 
added in vitro or in vivo indicates that its action 
is directly against these sympathomimetic com- 
pounds. Furthermore it suggests that the accel- 
erating effect of these sympathomimetic com- 
pounds on whole blood coagulation is one similar 
to a catalyst and not due to a change in the 
reacting compounds. 
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Relation of quick stretch and twitch response in 
skeletal muscle. SHEPPARD M. WALKER. Dept. 
of Physiology, Univ. of Louisville School of 
Medicine, Louisville, Ky. 

The in situ triceps surae of male rats weighing 
150 to 200 gm. and the isolated sartorius muscle 
of the frog were arranged for optical recording 
with an isometric lever. The frog muscle was 
stimulated directly and the rat muscle was stimu- 
lated through the cut sciatic nerve. The muscle 
was stretched by displacement of the fixed end 
with a strong spring. Observations were made on 
muscle at initial lengths varying from 20% below 
to 20% above the length required for a maximal 
twitch. At lengths equal or above that required 
for a maximal twitch, quick stretch decreased 
twitch tension. At shorter lengths adequate quick 
stretch increased twitch tension up to, but never 
above, maximal twitch tension. Twitch tension 
was determined by subtracting the tension in- 
duced by quick stretch. Twitch contraction at 
the shorter lengths markedly increased the re- 
sistance of the muscle to quick stretch. Twitch 
contraction at lengths equal or above that re- 
quired for a maximal twitch usually decreased 
the resistance of the muscle to quick stretch. 
Resistance is directly proportional to the amount 
of deflection of the isometric lever by the stretch. 
It was concluded that 1) quick stretch modifies 
twitch tension in a manner predictable from the 
length-tension diagram, and 2) the effect of twitch 
contraction on the resistance of the muscle to 
quick stretch is dependent upon the initial length 
of the resting muscle. 


Effects of electrical stimulation of temporal lobe 
in the rhesus monkey. P. D. WALL anp G. D. 
Davis (introduced by J. F. Furton). Lab. 
of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. 

Stimulation of an area of cortex extending from 
the tip of the temporal lobe to the interaural 
plane on the inferior and medial surfaces of the 
temporal lobe produces marked changes of blood 
pressure and respiration. Similar changes could 
be evoked from the amygdala but not from am- 
mon’s horn. The responsive area of the temporal 
cortex differs from that on the orbital surface in 
the direction and intensity of blood pressure 
response and in the participation of the hypo- 
thalamus in the mediation of the response. Some 
evidence indicated that the hypothalamus was 
not involved in the pathway from the temporal 
cortex which passed directly to the lateral part of 
the midbrain. Areas controlling blood pressure 
did not completely coincide with those con- 
trolling respiration. Stimulation of exactly the 
same area may produce either hyperpnea or apnea 
and a hyperpneic response may be converted to 
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an apneic by administration of bulbocapnine, 
Motor movements have been reported from stimu- 
lation of the temporal lobe but most of these 
appear to be due to direct stimultion of the 5th 
nerve. 


Volume and enzyme response of the transplanted 
pancreas to foodstuffs in the intestine. C. C. 
Wanca* anv M. I. Grossman. Dept. of Clinical 
Science, Univ. of Illinois College of Medicine, 
Chicago. 

In 3 chronic dogs with a portion of the pancreas 
transplanted subcutaneously, a basal level of 
secretion was maintained by continuous intra- 
venous injection of purified secretin. When the 
volume rate and enzyme output (amylase) had 
become constant, the test substance was intro- 
duced through a metal cannula in the duodenum 
and the effect on secretory rate and amylase 
output noted. The results may be summarized as 
follows (in this list the first number indicates the 
number of tests performed ; the second, the average 
percentage increase in volume rate over the con- 
trol period; and the third, the average percentage 
increase in amylase output over the control 
period): 50 cc. distilled water, 5, +20, +34; 
50 cc. saline, 6, +5, +16; 20 cc. 0.5% HCl, 9, 
+168, +162; 20 cc. 5% Bacto Protone, 7, +82, 
+313; 20 cc. 5% amino acids solution, 4, +82, 
+340; 10 cc. corn oil, 2, +10, +71; 20 cc. 5% 
sodium oleate, 3, +36, +50; 20 cc. 5% dextrose, 
2, +0, +16; 20 cc. 10% maltose, 3, +0, +0. Since 
nervous connections between the intestine and 
the pancreas are absent in these dogs, increases in 


volume rate may be attributed to secretin release | 


and increases in enzyme output to pancreozymin 
release. On this basis, HCl is the most potent 
stimulator of secretin release and peptone and 
amino acids are the most potent for pancreozymin 
release, although both hormones are released to 
some extent in both instances. These experiments 
constitute crucial physiologic proof for the ex- 
istence of pancreozymin. 


Further evidence for thyroid regulation of gastric 
function. R. N. WatmMan* anv E. S. NassE£t. 
Dept. of Physiology and Vital Economics, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

It was reported earlier that thyroidectomy 
reduces the survival time of guinea pigs with 
histamine-induced peptic ulcer. Death due to 
perforated peptic ulcer and peritonitis occurred 
in the normal animal in 135 + 20 hours and in the 
thyroidectomized animal in 56 + 8 hours. Ad 
ministration of thiouracil in doses which lowered 
the oxygen consumption to the level of the thy- 
roidectomized animals did not alter survival time 
(125 + 29 hours). Administration of thiouracil 
to thyroidectomized animals failed to improve 
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their survival time. The results of thiouracil 
treatment suggest that thyroxin may not be con- 
cerned in the thyroid effect on gastric function. 
Auto-transplantation of the thyroid failed to 
affect survival time, indicating that anatomical 
integrity is not a significant factor. Crystalline 
thyroxine was administered to thyroidectomized 
animals in the amount adequate to restore the 
oxygen consumption to normal (+10%). This did 
not improve the survival time as compared with 
the untreated thyroidectomized group. Admin- 
istration of whole desiccated thyroid substance, 
however, to thyroidectomized animals in adequate 
amount restores to normal both the oxygen con- 
sumption and ulcer survival time. These studies 
suggest that: 1) The thyroid has an effect on 
gastric function which may be independent of the 
action of thyroxin. 2) In addition to thyroxin, the 
thyroid may produce an active principle which 
regulates gastric function. 3) These effects are 
not due to damage to the parathyroids, vagi or 
other structures. This is indicated by the auto- 
transplantation studies and the fact that adequate 
substitution by thyroid substance alone was 
demonstrated. 


Interaction of fibrinogen and thrombin. Davip 
F. WauaH Anp Betty J. Livinastone.* Dept. 
of Biology, Massachusetts Inst. of Technology, 
Cambridge. 

Fibrinogen and thrombin (Armour) interaction 
has been examined over the ranges 0.036 to 0.35 mg. 
clottable N/ml. at 0.045 vu thrombin/ml. and 0.009 
to 0.454 N.I.H. u/ml. thrombin at 0.18 mg. 
C.N./ml. Aliquots of fibrinogen and thrombin 
were mixed in paraffined tubes. At appropriate 
times the reaction was stopped by retracting the 
clot and adding formaldehyde to 1.8% final con- 
centration (7 sec.). After centrifugation, the 
supernatants were analyzed by ultraviolet ab- 
sorption (A = 280 mu) for their contents of non- 
clottable protein and residual fibrinogen. When 
plotted as pseudo first-order reactions all have an 
initial non-linear portion extending to approxi- 
mately In 6 equals 0.4 (@ = fraction residual 
fibrinogen). Beyond this point linearity (vs. time) 
is observed. An extrapolation of the linear portion 
passes through the origin. The initial non-linear 
portion is considered to represent the accumula- 
tion of activated fibrinogen, the linkage of acti- 
vated fibrinogen to form a retractable clot and 
the formation of a sufficient number of fibrin 
fibrils to keep the concentration of activated 
fibrinogen at a low and negligible value. The linear 
portions of all of the reactions so far ex- 
amined are described by the equation: 
~d¢/dt = 10.21 Tho 


1+ 28a @ where Tho and ¢o are 
the initial concentrations of thrombin and fibri- 


AMERICAN PHYSIOLOGICAL SOCIETY 


133 


nogen, respectively. The interpretations of this 
equation will be discussed. 


Measurement of hepatic circulation by clearance 
of radioactive sodium in man. Ricuarp L. 
Wecus.Ler,* Louis SoOKOLOFF* AND SEYMOUR S. 
Kety. Dept. of Physiology and Pharmacology, 
Graduate School of Medicine, Univ. of Pennsyl- 
vania, and Diabetic Coma Project, Philadelphia 
General Hospital, Philadelphia, Penna. 

The clearance of radioactive sodium from the 
liver has been measured by a method previously 
described for the gastrocnemius muscle (KeEty, 
S. 8S. Am. Heart J. 38: 321, 1949). In this study, 
5 we of Na* Cl in 1 cc. of isotonic saline was 
injected into the liver through a 22 gauge, 4-inch 
needle with the patient in the supine position. 
The injection site, 2 interspaces below the ap- 
pearance of liver dullness in the right midaxillary 
line was sterilized and then anaesthetized with 
procaine hydrochloride. The patient was in- 
structed to exhale completely and refrain from 
inhaling during injection of the needle. The Na* 
Cl solution was injected as the needle was with- 
drawn. Slight discomfort was the only complaint 
upon injection. A Geiger Miiller counter was 
placed over the liver at the level of injection. 
Counts were recorded at half-minute intervals 
until a final plateau was reached. Counts per half 
minute less the final background were plotted 
semilogarithmically against time and a straight 
line resulted. The slope of this line yields the 
value for k or the clearance constant. This con- 
stant, representing the ability of the hepatic 
circulation to remove or supply nutritional sub- 
stances is a measure of the effective circulation 
through the liver tissue. Hospitalized patients, 
without circulatory or hepatic disorders (normal 
liver function tests) were chosen at random. 
Values for the heaptic clearance constants in this 
group ranged from 0.344 to 0.483 with a mean of 
0.402. This mean is 8 times the mean clearance 
constant of the resting gastrocnemius muscle 
(kK = 0.050). 


Effect: of auricular fibrillation on cardiac output, 
corenary flow and arterial blood pressure. RENE 
Wéaria, CHaRLes W. Frank,* GrEorGE A. 
Misrany,* Roser S. Sroussat,* LEONARD Som- 
MER* AND GEORGE H. McCormack, JR.* Dept. 
of Medicine, College of Physicians and Surgeons, 
Columbia Univ., and the Presbyterian Hospital, 
New York City. 

The effect of auricular fibrillation on the cardiac 
output, coronary blood flow, and mean arterial 
blood pressure was studied in dogs anesthetized 
with pentobarbital. The cardiac output of the 
left. ventricle and the blood flow in the left de- 
scending anterior coronary artery were recorded 
continuously with two rotameters. The mean 
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arterial blood pressure was recorded continuously 
with an optical manometer. Thirty-three bouts 
of electrically induced auricular fibrillation last- 
ing from one-half to five minutes were studied in 
9 dogs. At the onset of fibrillation, there is an 
abrupt fall in cardiac output, blood pressure and 
coronary flow. After a few seconds, there is some 
rise in all three toward control. At the termination 
of fibrillation, there is a sudden increase in all 
three to levels greater than control. Following 
the shorter bouts of fibrillation, cardiac output, 
coronary flow and arterial blood pressure return 
to control simultaneously. In a few of the shorter 
bouts and in most of the longer ones, the coronary 
flow is still increased above control level when 
both cardiac output and blood pressure have 
returned to control values. 


Blood changes in guinea pigs during deficiency 
of anti-stiffness factor. VincInIA WEIMAR* AND 
Rosatinp Wuuzen. Dept. of Zoology, Oregon 
State College, Corvallis. 

Guinea pigs raised on a diet adequate in min- 
erals and in the known vitamins, with the excep- 
tion of the anti-stiffness factor, develop a 
deficiency disease characterized by muscular stiff- 
ness in the early stages and later by heavy calcium 
heposits in many organs (WULZEN AND BaAHRS 
Physiol. Zool. 9: 508). During the deficiency there 
was produced a hypocythemic, normochromic and 
normocytic or macrocytic anemia. The number of 
young red cells in the circulating blood was 
decreased. Erythrocytic sedimentation was more 
rapid, and, in the early stages of the deficiency, 
the increase in sedimentation rate paralleled the 
development of wrist stiffness. Deficient guinea 
pigs showed a leucocytosis of 16,700 /cu. mm. as 
compared with 7,700 for non-deficient guinea pigs. 
Male guinea pigs fed the deficient diet for 10-14 
weeks had an increased percentage of neutrophils 
and a decreased percentage of lymphocytes and 
Kurloff cells. Males deficient for 24-110 weeks had 
abnormally high percentages of neutrophils and 
eosinophils, a decreased percentage of lympho- 
cytes and the complete disappearance of the 
Kurloff cells. Stiff male and female guinea pigs 
fed the deficient diet 24-110 weeks showed a 
persistent eosinophilia, the degree of eosinophilia 
increasing with the stiffness. In only 2 out of 85 
cases was severe stiffness not accompanied by 
eosinophilia, and one of these had a 6% basophilia. 


Studies on heparin release in anaphylactic shock 
dogs. RicHarp P. WuHiTE, ParKE H. Wooparp 
(introduced by O. O. Sto.tanp). Dept. of Physi- 
ology, Univ. of Kansas, Lawrence. 

Since the theory that heparin appears in the 
circulation of anaphylactic dogs has received 
support, it was thought worth-while to study 
heparin concentration in the blood and thoracic 
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duct lymph in both actively and passively sensi- 
tized dogs using the protamine titration method. 
Ten dogs were used as donors. They were sensi- 
tized to horse serum and at times varying from 4 
to 32 days afterward bled enough blood to pas- 
sively sensitize normal dogs. These were 
anesthetized, and blood pressure recorded. Both 
blood and thoracic duct lymph samples were 
obtained. Records were obtained before and after 
the injection of shock doses of horse serum. Some 
dogs were donors more than once. Seventeen 
attempts at passive immunization were made. 
As indicated by the characteristic fall in blood 
pressure, 7 were unsuccessful; 7 were successful, 
2 of which gave anaphylactoid responses with 
recovery on the transfusion of blood and then re- 
sponded by a drop in pressure to the injection of 
horse serum; and $ gave anaphylactoid responses 
only. On the injection of horse serum only one 
showed any immediate change in blood coagula- 
tion time or indication of heparin in the blood. 
In 4, lymph coagulation was markedly slowed and 
more heparin appeared than in blood. Perhaps 
the lymph serves as an entrance of heparin into 
the blood. Seven donor dogs were similarly 
studied. The results are essentially the same. 
Lengthening of coagulation time occurred first 
in the lymph, often not appearing in the blood at 


all and heparin concentrations were always found 
higher in lymph. 


Inhibition of catabolic effect of ACTH on nitrogen 
metabolism by a high potassium diet. Joun E. 
WuiTNEy* AND LesuiE L. Bennett. Division 
of Physiology, Inst. of Experimental Biology, 
and the Division of Medicine, Univ. of California, 
Berkeley and San Francisco. 

Four groups of 5 ‘plateaued’ female rats of 
the Long-Evans strain were maintained on 4 
constant daily food intake. In one group 600 mg. 
of KCl were added daily to the diet of each animal, 
and in another group 720 mg. of KCl were added 
daily. The remaining 2 groups served as the 
normal controls. Individual urine specimens were 
collected daily and were analyzed for total nitro- 
gen. The period of ACTH administration was 
preceded and followed by control periods of 
from 9-18 days. The addition of the above amounts 
of KCl to the diet did not alter the nitrogen 
balance. When ACTH at a dose of from 6-9 mg/day 
was given to the rats receiving the 600 mg/day 
of KC] their average daily urinary nitrogen excre- 
tion rose from 337 to 354 mg/rat/day while that 
of their controls rose from 337 to 381 mg/rat/day- 
When a larger dose of a less active ACTH prepa- 
ration was given to the animals receiving 72 
mg. KCl/day the average daily nitrogen excretion 
changed from 388 to 381 mg., while that of their 
controls rose from 377 to 423 mg/rat/day. In 
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neither experiment prior to the administration of 
ACTH was the urinary nitrogen of the control 
animals significantly different from that of the 
animals fed KCl. In each experiment the urinary 
nitrogen during ACTH administration was sig- 
nificantly higher for the control rats than for the 
rats fed KCl. 


Glucose formation in eviscerated rabbit. ARNE N. 
Wick,* Douaias R. Drury anp Eaton M. 
MacKay. Scripps Metabolic Clinic, La Jolla, 
Calif. 

Recent work has shown that after removal of the 
liver the kidneys form sugar. It is important to 
know whether this sugar is made from non-carbo- 
hydrate sources or whether it is formed by re- 
building fragments of broken down glucose mole- 
cules. We have investigated this question by 
injecting a quantity of C' labled glucose into an 
eviscerated non-nephrectomized rabbit. After al- 
lowing 30 minutes for mixing, a sample of blood 
is taken. The concentration of glucose in the 
sample is determined using fermentation for 
identification. The radioactivity of the CO: pro- 
duced by the fermentation is also determined. No 
further glucose is administered and the blood sugar 
steadily declines. After 3 or 4 hours and wher the 
blood sugar is quite low another blood sample is 
taken and the determination repeated. If new 
glucose has been formed from any source other 
than broken down glucose molecules, this would 
be indicated by an increase in the ratio of blood 
glucose to the radioactivity of the CO? liberated 
by fermentation. We have found this to be the 
case although calculations indicate that a sig- 
nificant part of the glucose formed by the kidneys 
comes from former glucose fragments. The other 
sources of glucose will be discussed. 


Effect of increased temperatures on certain con- 
stituents in the blood of the turtle. CHAR es G. 
WILBER AND JosePH F. ScHanno.* Biological 
Labs., St. Louis Univ., and Dept. of Biology, 
Stonehill College, St. Louis, Mo. 

Samples of blood were removed from 10 turtles 
(which had been kept at 22°C. for 24 hours) of 
the species Chrysemys picta and analyzed for 
glucose, urea and uric acid to obtain ‘normal’ 
values. The mean values for these substances in 
milligrams per 100 cc. of blood are as follows: 
glucose, 65.1, urea, 27.0, uric acid, 4.8. Groups of 
turtles (10 in each group) were exposed to tem- 
peratures of 32°C. and 38°C. respectively. After 
24 hours’ exposure, blood was removed directly 
from the ventricles and analyzed for the con- 
stituents mentioned above. It was found that the 
glucose in the blood of turtles exposed to these 
increased temperatures shows a definite increase 
above the so-called normal values as given pre- 
viously. Similarly, an increase of urea above the 
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so-called normal was found. On the other hand, 
no increase was found in the amount of uric acid 
in the blood of turtles exposed to 32°C. and 38°C. 
respectively. It might be concluded that the in- 
crease in glucose and urea with increase in tem- 
perature indicates that the liver is stimulated to 
increased activity by these elevated temperatures. 
On the other hand, the constancy of the uric acid 
levels in the turtle under conditions of tempera- 
ture stress indicates that purine metabolism is 
not markedly changed under the conditions of 
the present experiments. These results are in 
accord with other work (Anat. Rec. 105: 97, 1949) 
on blood lipids of the turtle: increased tempera- 
tures bring about a significant increase in BMR 
of the turtle. Whether or not the reported changes 
persist for a long time is not clear. Work is now in 
progress in an attempt to ascertain whether 
turtles exposed to elevated temperatures for pe- 
riods up to one month show a consistent change 
in blood constituents. 


Studies on blood pressure in dogs using an auscul- 
tatory method. C. M. WiLHELMs anv E. B. 
Wa.tpMann.* Dept. of Physiology, Creighton Univ. 
School of Medicine, Omaha, Nebr. 

We sought a method whereby daily or multiple 
daily readings could be made on unanesthetize 
dogs for months.or years. Since the animals were 
to be subjected to various types of stress it was 
felt that arterial puncture would be infeasible. 
We have been using the method of F. M. Allen 
with the difference that the dogs are recumbent. 
To date 11 dogs have been intensively studied. 
Careful training is essential. The training is in 
two stages: 1) the objective stage during which the 
animal learns to lie quietly on the table for the 
prescribed period of time; 2) the subjective period 
during which the animal loses fear and appre- 
hension and becomes accustomed to the pro- 
cedures. The time necessary for complete training 
varies from a few weeks to several months. In 
untrained animals great variations in pressure 
and sounds occur. In properly trained animals 
two types of curves appear: /) low pressures with 
small daily fluctuations; 2) high pressures with - 
large daily fluctuations. Readings must be taken 
under basal conditions. Shivering, panting, move- 
ment of muscle tension must be avoided. The pres- 
ence of strangers, loud noises, unusual 
manipulations or changes in routine often cause 
elevations in blood pressure. The training and 
conditions necessary to secure basal blood pres- 
sure are similar to those necessary to obtain true 
basal metabolism. The same person should take 
the readings on each dog. Tests with mecholyl 
and pitressin have shown the expected changes. 
Two different observers have been found to obtain 
readings in satisfactory agreement. 
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Adrenalectomy on frog skin potentials. Martin 
W. WiiiiamMs* anp C.iirrorp A. ANGERER. 
Dept. of Physiology, Ohio State Univ., Columbus. 
This laboratory is interested in certain physico- 

chemical properties of cells and tissues as in- 

fluenced by changes in the concentration of certain 
steroid hormones. Initial work on frogs show that 
isolated skin increases its permeability to certain 
radioactive isotopes and changes certain of its 
bioelectric properties following adrenalectomy. 

The P.D. across the skin was determined by a 

null-point potentiometer in conjunction with the 

following cell, calomel/Ringer-Agar/Ringer’s so- 
lution/skin/Ringer’s solution/Ringer-Agar/calo- 

mel. Male Rana pipiens were divided into 3 

groups: Adrenalectomized, renal damaged (sham- 

operated), and unoperated frogs. The latter 2 

groups served as controls. All ventral skins were 

removed and kept in Ringer’s solution buffered 
with phosphate solution at px 7.4 from 3 to 1 hour 
prior to potentiometric study. Zero time was 
measured from the close of this immersion period. 
At the end of one hour (i.e., 13-2 hours after 
removal of skin) of recording the potentials at 
10-minute intervals there was a decrease in the 
mean value of 58% for skins of adrenalectomized 
frogs compared with controls. No significant 
change was observed for mean values of skins from 


renal damaged and normal frogs. Further studies 
are underway. 


Reactions of diet-induced fatty livers of rats to 
an acid diazo dye. W. LANE WILLIAMS AND 
Davin W. Hoxanper.* Dept. of Anatomy, Univ. 
of Minnesota, Minneapolis. 

Large amounts of parenterally injected acid 
diazo dyes are not immediately hepatoxic, are 
not excreted by, and do not stain the cytoplasm 
of normal hepatic parenchymal cells of rats and 
mice. Centrilobular cells of livers damaged by 
CCl, are immediately stained (cytoplasm) by 
such dyes and remain stained until they undergo 
lysis (Anat. Rec. 101: 133, 1948). Fatty livers 
were produced by a low protein (4%)-high fat 
diet during the 5th-10th weeks of life. Terminally, 
subcutaneous or intraperitoneal injections of 1 
to 2 ec. of 0.5% aqueous trypan blue were given 
for 3-7 days. Macrophages were free of fat but 
contained large amounts of dye. The large, fat 
filled, parenchymal cells were not stained by 
trypan blue. Such atypical cells were not perme- 
able to dye and no significant amount of fat was 
deposited in active or potential macrophages. A 
few small areas of inflammation were observed in 
which liver cells contained dye and fat. The 
local tissue reactions indicated that an additional 
injurious process was active in such sites. These 
rats weighed 40-60 gm. initially and the diet 
permitted no increase in body weight. Terminally 
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parenchymal cells contained large amounts of 
fat. Slightly older rats (100-120 gm.) fed the same 
diet showed no increase in weight but liver cells 
were not distorted and liposis was limited to 
small cytoplasmic droplets. Such cells were also 
free of dye while adjacent macrophages were 
filled with granules of trypan blue. 


Ventricular fibrillation in delayed treatment of 
TEPP poisoning. J. H. Wiuus, B. P. McNamara* 
AND E. A. Frne.* Pharmacology Section, Med. 
Division, Army Chemical Center, Md. 

In the dog poisoned by intravenous injection 
of TEPP, delay in admnistration of atropine for 
longer than 4-5 minutes may result in rapid death 
of the animal from ventricular fibrillation follow- 
ing injection of the atropine. If respiratory paraly- 
sis has occurred before atropine administration, 
ventricular fibrillation follows that therapy in 
every case. This action is not a specific property 
of atropine, resulting also from the use of the 
diethyl aminoethyl] ester of 1 phenyl cyclopenty| 
monocarboxylic acid (Panparnit). In the dog 
with paralyzed respiration, administration of arti- 
ficial ventilation before atropine therapy allows 
recovery of the animal. It is believed, therefore, 
that the fibrillation following delayed treatment 
with atropine of TEPP poisoning depends upon a 
sudden increase in the work demanded of a se- 
verely anoxic heart. 


Activity of inhibitors of acetylcholine esterase as 
function of pH. Irwin B. WILSON AND FELIX 
BERGMANN (introduced by Davip NacHMAN- 
soHN). Dept. of Neurologoy, Columbia Univ., Col- 
lege of Physicians and Surgeons, New York City. 
The inhibition of acetylcholine esterase by 

various inhibitors has been investigated as func- 

tion of po. Hereby information may be obtained 
as to the mechanism of interaction between the 
enzyme protein and the inhibitors and as to the 
nature of the structure hydrolyzing acetylcholine. 

The inhibition by eserine decreases linearly 
with increasing pH; prostigmine action is virtually 
unaffected. The results show that the cationic 

form is the stronger inhibitor. They suggest 4 

negatively charged structure as part of the active 

surface. A completely different type of px-de- 
pendence is found with TEPP. Since this elec- 
trically neutral compound remains unchanged 
within the pH range of enzyme activity, all varia- 
tions of inhibition must be ascribed to changes of 
the active structure of the protein. TEPP inhibi- 
tion as function of pH shows a maximum close to7, 
the shape of the curve being similar to that of the 
pH activity curve of the enzyme itself. Assuming 
that TEPP does not interact with the anionic but 
with the other part of the active center, the 
parallelism suggests that the pH-activity curve 
of the enzyme reflects the changes of this second 
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part. The pu effects can best be interpreted as the 
dissociation of 2 acid groups. These results will be 
discussed in the light of observations on salt 
effects. 


Time of consciousness at high altitudes. J. W. 
WILSON AND ELIZABETH ComFort.* Aero Med. 
Lab., Air Materiel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio. 

It has been observed that time of consciousness 
following oxygen mask removal at a given altitude 
is considerably longer than the time available 
following rapid decompression to the same alti- 
tude. In view of the importance of the observation 
in connection with the establishment of safety 
procedures in pressurized aircraft, a comparison 
of these two sets of conditions has been made in 6 
resting individuals for an altitude range of 25,000- 
40,000 feet. These experiments have demonstrated 
that the time reserve is 27-49% longer in the 
mask removal than in the rapid decompression 
series. With individuals working mildly (1800 
ft. lb/min., bicycle ergometer) the time of con- 
sciousness following rapid decompression was re- 
duced by 25-50% below that of resting indi- 
viduals. By use of our data on air-breathing 
subjects at rest and of data obtained by Hornberger 
on resting individuals breathing oxygen (U.S. Air 
Force, AMC, Engineering Division Memorandum 
Report TSEAA-660-83-E, 5 February 1946), a 
graphic comparison has been made which gives 
some indication of the importance of the ‘nitrogen- 
dilution effect’ (Proc. Soc. Exper. Biol. & Med. 70: 
185, 1949) in determining the duration of con- 
sciousness of air-breathing individuals after ex- 
plosive decompression to high altitudes. The 
validity of applying the widely used term ‘time 
of useful consciousness’ to both of the two prac- 
tically important situations in aviation in which 
consciousness may be lost as a result of hypoxic 
hypoxia, is questioned, since the victim may be 
entirely unaware of the threatening danger. 


An analysis of cerebral control of reflex pupillary 
dilatation in the cat and monkey. WILLIAM 
CrosBIE WILSON (introduced by A. G. MuLDER). 
Dept. of Physiology, Stritch School of Medicine, 
Loyola Univ., Chicago, IIl. 

It was found that cerebral reflex pupillary 
dilatation follows adequate cortical and subcorti- 
cal excitation of the 1) gyri proeus, genualis, and 
subcallosus in cats, and 2) the cruciate gyrus 
(area 8) in the Rhesus monkey. Partial denerva- 
tion of the pupil, by sympathetic chain section in 
some experiments, and in others by ciliary gan- 
glionectomy in cats and monkeys demonstrated: 
Frontal lobe reflex pupillary mydriasis in cats is 
due to active inhibition of parasympathetic ac- 
tivity, in monkeys to predominately sympathetic 
activity. Response to the light reflex and a study 
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of ciliary ganglion action potentials before, during 
and after frontal lobe stimulation substantiates 
the resulting mydriasis in cats to be due to inhibi- 
tion of para-sympathetic tone. In addition evi- 
dence indicates that centrifugal frontal lobe fibers 
controlling the light reflex by active inhibition of 
parasympathetic activity pass through the hypo- 
thalamus to the Edinger-Westphal nucleus. 


Changes in endocrine organs induced by bacterial 
pyrogens. W. F. Winpize, H. H. Witcox,* 
RutH RuHINEs,* AND C. CLEMENTE.* Dept. of 
Anatomy, Univ. of Pennsylvania School of Medi- 
cine, Philadelphia. 

We studied histologically with controls most 
organs of 2 series of female rabbits, one receiving 
Baxter Pyromen, PsP, (of pseudomonas origin) 
in 100-200,000 y dosages over periods of 19-303 
days, and the other receiving Baxter Pyromen, 
PVP (of proteus vulgaris origin) in dosages of 
500-20,000 y/kg. thrice weekly for 3-6 weeks 
(Lp 50, about 75,000 7). Neither series showed 
vascular, renal or intestinal lesions resembling 
exhaustion stages of the general adaptation syn- 
drome. The PsP-treated rabbits exhibited hyper- 
plasia and hyperactivity of lymphatic and 
reticuloendothelial tissues. Administration of PVP 
induced only slight changes in such tissues. Both 
preparations produced blood picture changes like 
those afterstress or administration of ACTH. 
Certain changes suggestive of involution after an 
earlier phase of marked growth stimulation were 
found in the adrenal cortex of both series. Other 
controlled series of rabbits and rats were given 
PVP, 1 y/kg. daily or 5 y/kg. thrice weekly for 12 
hours-—122 days. Most endocrine organs underwent 
changes suggestive of increased cytoplasmic ac- 
tivity. The anterior lobe basophils and cells of 
pars intermedia of the hypophysis showed in- 
creased cytoplasmic vacuolization within 12 hours. 
Similar changes appeared in the adrenal cortex. 
Stroma cells of the virgin ovary became swollen. 
Administration of PVP for longer periods led to 
widening of the adrenal zona reticularis without 
total cortical hypertrophy. Prolonged high doses 
of PVP caused reduction in the anterior lobe baso- 
phil population and involutional changes in the 
zona reticularis. 


Influence of cortisone and related steroids upon 
spreading effect of hyaluronidase. CHARLEs A. 
WINTER AND Lars FiatTAKER.* Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

The spread of the dye T-1824, after intradermal 
injection both with and without added hyaluroni- 
dase, has been studied in mice and rats. In mice, as 
Opsahl has shown, adrenalectomy increases the 
area of the spread, but in rats maintained in good 
condition with 1% NaCl to drink, a difference 
between the spread of dye in normal and adrena- 
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lectomized animals can be shown only if saline 
is withdrawn and the animals fasted overnight. 
In both species, and in both adrenalectomized 
and intact animals, cortisone acetate or adrenal 
cortex extract (ACE), if administered intramuscu- 
larly prior to the test, strongly inhibits the spread- 
ing action of hyaluronidase, and moderately 
inhibits the spread of the dye in saline. ACE is 
also effective in inhibiting the spread if injected 
locally (intradermally, mixed in the syringe with 
the dye) in amounts as small as 0.025 ml., but 
cortisone in quantities up to 0.25 mg. is com- 
pletely ineffective when administered in this way. 
Steroids which inhibit the spreading factor when 
injected intramuscularly 0.5 mg. daily for 3 days 
prior to test include the following: cortisone 
acetate, testosterone propionate, A 4-andro- 
stenedione-3,17, and A 4-3,20-diketo-17-hydroxy- 
21-acetoxypregnene. Steroids similarly admin- 
istered which do not inhibit the spread include 
desoxycorticosterone acetate and A 4-androstene- 
trione-3,11,17. No clear relationship is so far 
apparent between chemical structure and activity 
in inhibiting the spreading factor. Anesthesis 
has been found to influence the results, since 
Evipal exerts a marked, though temporary, inhi- 
bition of the spreading factor, while ether is 
without effect. 


Relation of constituents of gastric juice to occur- 
rence of mucosal erosion and bleeding. Stewart 
Wo Fr anv GreorcE B. Jerzy Guass.* New York 
Hospital, and the Dept. of Medicine, Cornell 
Univ. Med. College, New York City. 

Special interest attaches to the noxious effects 
of acid and pepsin on the one hand, and the pro- 
tective action of the constituents of gastric mucin 
on the other, in determining the occurrence of 
injury to the gastroduodenal mucous membrane. 
Since the recent introduction of a method for 
fractionating gastric mucin which allows separa- 
tion of the glandular product (mucoprotein) from 
that secreted by the lining columnar epithelium 
(mucoproteose), it has become possible to corre- 
late quantitatively mucus secretion with acid and 
pepsin. In the current study, performed on the 
fistulous subject, Tom, a day-to-day photographic 
record in color of the gastric mucosa was cor- 
related with changes in acid, pepsin, mucoprotein 
and mucoproteose secretion. Special attention was 
directed to the fragility of the membrane and to 
the presence of hemorrhagic spots and erosions. 
At the same time throughout this period a careful 
record of life situation, attitude and emotion was 
kept. After central vagus stimulation by intra- 
venously administered insulin, or during sustained 
personal conflict with anxiety and resentment, 
HCl, pepsin and mucoprotein concentration were 
increased, while mucoproteose concentration was 


FEDERATION PROCEEDINGS 


Volume 9 


low. Under these circumstances the membrane 
was red and engorged and there. was the greatest 
evicence of susceptibility of the membrane to 
injury. Under resting fasting circumstances there 
was no constant relationship among the various 
secretory constituents, but high acid with low 
mucoproteose concentration seemed to be the 
circumstance most favorable to the occurrence 
of hemorrhage and erosion in the membrane. 


Effect of estrogen on iodine turnover in thyroids 
of rats and mice. L. F. Woirertnk, C. C. Len, 
K. O_seEN and M. Murray (introduced by 
J. Meitres). Dept. of Physiology and Pharma- 
cology, Michigan State College, East Lansing. 
Although estrogens have very little effect on 

the early uptake of iodine in the rat (K. E. Pasu- 

kis, A. CANTAROW AND W. C. Peacock, Proc. 

Soc. Exper. Biol. & Med., 68: 485, 1948), they have 

been shown to retard the output of iodine from 

the thyroid of the chick if administered daily for 

a 2-week period (EpsTeEIN AND WOLTERINK, 

Poultry Sci. 28: 763, 1949). In the present experi- 

ments, an attempt was made to demonstrate 

the effect of various dosages of the dimethyl ether 
of stilbestrol on the turnover rate of iodine in the 
thyroids of rats and mice. Turnover rates were 
computed from the average counts of I’ made 
on whole dry thyroids removed at autopsy 18 and 

68 hours after injection of radioiodine. Estrogen 

dose rates of 1 ugm/animal/day intraperitoneally 

for 3 days increased the output of I* from the 

thyroid both in rats and mice. Ten ygm. and 100 

ugm. doses for the same period and massive single 

doses usually depressed I turnover. The observa- 
tion of Meites and Chandrashaker (J. MEITEs 

AND B. CHANDRASHAKER, Endocrinology 44: 368, 

1949) that the mouse has a lower thyroid activity 

per unit body weight than the rat was confirmed. 


Relationship between thyroid activity as assayed 
by the thiouracil-thyroxine method and by the 
thyroid turnover of radioiodine in pair-fed rats. 
L. F. WoLTERINK AND C. C. LEE (introduced by 
W. D. Couunes). Dept. of Physiology and 


Pharmacology, Michigan State College, Last 

Lansing. 

By the method of Dempsey and Astwood (E. W. 
Dempsey AnD E. B. Astwoop, Endocrinology 32: 
509, 1943), the thyroid secretion rate in a group 
of pair fed 70-gm. male Rockland rats was de- 
termined to be 5.36 p,L-thyroxine ywgm. D, L-thy- 
roxine/100-gm. body weight/day. The turnover 
rate of I in the thyroids of the same group, com- 
puted from I" counts 40 and 80 hours after I’ 
injection, was 25.6%/day. If an iodine concentra- 
tion in the thyroid of 70 mg.% is assumed (D. A. 
McGinty, Ann. N. Y. Acad. Sci. 50: 403, 1949); 
and if the thyroid is forming only u-thyroxine 


instead of the racemic mixture, the corrected 
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thyroxine secretion rate, computed from this 
turnover figure for these rats, is 5.16 ug. D,L- 
thyroxine/100 gm. body weight/day. The dif- 
ference of 4% between the 2 figures is not sta- 
tistically significant. 


Objective method for measurement of systemic 
arterial pressure in intect human ear. Earu 
H. Woop, Epwarp H. Morcan* AnD GABRIEL 
G. Nanas.* Section on Physiology, Mayo Fndn., 
Univ. of Minnesota, Rochester. 

Simultaneous recordings of intraradial arterial 
pressure at eye level and of ear opacity pulse in 
20 normal subjects during exposure to positive 
acceleration on the human centrifuge (Federation 
Proc. 5: 59, 1946) demonstrated close correlation 
between amplitude of ear pulse and systolic 
pressure when arterial pressure fell below 50 
mm. Hg. Ear pulse uniformly disappeared and 
returned simultaneously with reduction of systolic 
pressure to zero and its recovery. Indication that 
blood circulating in the flushed ear was at arterial 
pressure led to an attempt to estimate blood 
pressure by measurement of the externally applied 
pressure required to obliterate the ear opacity 
pulse. A modified oximeter earpiece was used. 
The translucent earpiece pressure capsule was 
20.5 mm. in diameter. Reflected light from non- 
pressurized portions of the pinna was minimized 
by masking the photocell and ear end of the 
pressure. capsule by 2 irises 8 mm. in diameter. 
The photocell was connected in series to a con- 
denser and a Moll Micro Galvanometer (sensi- 
tivity : 0.006 « amperes/mm. at 4 meters). Attenua- 
tion of low frequencies caused by insertion of the 
condenser was 50% at 2.7 cycles/sec. Earpiece 
capsule pressure, ear pulse, EKG, and intraradial 
pressure were photographed simultaneously dur- 
ing determination of brachial artery pressure by 
auscultation in 20 normotensive and hypertensive 
subjects. When thickness of the ear pulse trace 
line was approximately 1 mm. and the control 
ear pulse amplitude 5-10 mm., the intracapsular 
pressure at which the ear pulse was first discern- 
ible correlated with directly determinated sys- 
tolic pressure more closely than systolic pressure 
determined by auscultation. Correlation between 
the intracapsular pressure at which the ear pulse 
attained maximum amplitude (10-55 mm.) and 
direct intra-arterial diastolic pressure was not 
Significantly different from the correlation be- 
tween direct and auscultatory diastolic pressures. 


Antagonism of adrenocorticotrophic hormone 
(ACTH) and adrenal cortical extract (ACE) to 
desoxycorticosterone (DCA): pathological 
changes. Dixon M. Woopsury,* CHARLES A. 
RosENBERG* AND GEORGE Sayers. Depts. of 
Pharmaoclogy and Physiology, Univ. of Utah 
and Veterans Hospital, Salt Lake City. 
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ACTH and ACE antagonize the following ac- 
tions of DCA: 1)y hpernatremia; 2) electroshock 
threshold elevation; 3) insulin hypersensitivity. 
Experiments were designed to test the possibility 
that the antagonism would also apply to patho- 
logical changes induced by DCA. Twenty-three 
male rats were unilaterally nephrectomized and 
given 0.9% sodium chloride to drink. The animals 
were divided into 3 groups: I, untreated; II and 
III implanted with twelve 15-mg. pellets of DCA; 
III, in addition, injected s.c. with one mg. ACTH 
(Armour) thrice daily. Animals were autopsied 30 
days after the beginning of hormone treatment 
DCA induced cardiac and renal hypertrophy; 
ACTH did not influence action of the steroid on 
the heart, but appeared to havea slight inhibitory 
effect upon renal enlargement. DCA caused inter- 
stitial myocarditis, periarteritis nodosa (particu- 
larly in the pancreas) and focal glomerulitis in 
varying degrees of intensity. ACTH, given simul- 
taneously with DCA, reduced the incidence and 
degree of severity of the lesions. In another experi- 
ment 16 male rats were unilaterally nephrecto- 
mized, given 0.9% sodium chloride to drink, im- 
planted with twelve 15-mg. pellets of DCA and 
exposed to cold 8 hours daily. Half the animals 
received no additional treatment ; each member of 
the remainder was injected with one-half cc. of 
Upjohn’s lipo-extract of adrenal cortex twice 
daily. The cardiac hypertrophy induced by DCA 
was antagonized by ACE. There was a tendency 
for kidney weights to be less in the animals treated 
with the combination DCA-ACE than in the 
rats given DCA alone. 


Membrane resting and action potentials from 
excitable tissues. J. WALTER WoopBuRY AND 
LoweE..t A. Woopsury (introduced by JAMES 
E. P. Toman). Dept. of Physiology, Univ. of 
Utah College of Medicine, Salt Lake City. 

The insertion of a capillary micro-electrode into 
single cells of a tissue (GRAHAM AND GERARD 
J. Cell. & Comp. Physiol. 28: 99, 1946; Lina, 
Federation Proc. 7: 72, 1948) not only gives func- 
tional isolation in situ with minimal damage 
to the cell but also permits quantitative, simul- 
taneous measurements of the membrane resting 
and action potentials of that cell. Heretofore, 
overshoot of the action potential has been demon- 
strated in skeletal muscle by Nastuk and Hodgkin 
(Federation Proc. 8: 175, 1949), and in squid giant 
axons by Curtis and Cole (J. Cell. & Comp. Physiol 
19: 135, 1942) and Hodgkin and Huxley (J. Physiol. 
104: 187, 1945). We have made similar measure- 
ments on other tissues, using capillaries of 0.5 
micron tip diameter. Frog heart ventricle gives an 
average membrane potential of 60 mv. and an ac- 
tion potential of 81 mv., indicating an overshoot 
of 21 mv. The form is monophasic and the dura- 
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tion corresponds to the extrinsic QT interval. 
Preliminary results from frog sciatic nerve trunks 
give fiber membrane potentials as high as 100 mv., 
but usually 50 to 80 mv. Simultaneous recordings 
of membrane resting and action potentials show 
overshoot of the spike. The form of the membrane 
action potential is essentially that reported by 
Tasaki and Mizuguchi (J. Neurophysiol. 11: 295, 
1948) and Schoepfle and Erlanger (Am. J. Physiol. 
134: 696, 1941) for unimpaled single frog sciatic 
fibers. Studies on other excitable tissues are in 
progress. 


Pattern of localization in the precentral motor 
cortex of Macaca mulatta. C.N.Woo.sEyY AND 
P. H. Serriace.* Depts. of Physiology and 
Anatomy, Univ. of Wisconsin Med. School, 
Madison. 

Somatic sensory and motor areas of the rat’s 
cerebral cortex are so organized as to form some- 
what distorted body images in which the various 
parts are related to one another much as in the 
actual animal. The sensory and the motor pat- 
terns are mirror images, touching one another 
at snout and limb apices along a line which cor- 
responds to the central sulcus of primates (Fed- 
eration Proc. 7: 137, 1948; 8: 144, 1949). We have 
reexamined the localization pattern in the pre- 
central gyrus of the monkey and have been 
surprised to find that the motor pattern of this 
animal also hangs together as it does in the rat 
and that the accepted separation of face from 
trunk is not a fact. In essence, fingers, toes and 
lower face are represented within and adjacent 
to the central sulcus. The axes of arm and leg 
run rostrocaudally so that proximal parts of 
limbs are better represented rostrally, as are also 
upper face, eyelids and pinna. Binding together 
face, arm and leg representations is an area for 
axial musculature, which forms the rostral border 
of the pattern. This border corresponds approxi- 
mately to the rostral limit of 48, or the boundary 
between Vogt’s 6 aa and 6a8, as judged from gross 
brain maps. Abdominal musculature is represented 
between arm and leg nearer the central sulcus. 
The results raise the question whether the usual 
separation of the precentral region into physi- 
ologically distinct motor and premotor fields is 
justifiable. 


Electromyographic patterns in reinnervated mus- 
cles. MELvin D. Yaur, Ernst HERz AND JOSEPH 
MoLpAVER (introduced by Pau F. A. HoEFER). 
Dept. of Neurology, College of Physicians and 
Surgeons, Columbia Univ.,and Neurological Inst., 
Presbyterian Hospital, New York City. 
Electromyographic studies were carried out in 

a group of patients having complete peripheral 

nerve injuries with subsequent suture, 3 to 5 

years prior to examination. Using a differential 
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high gain condenser coupled amplifier, cathode 
ray oscillograph, and co-axial needle electrodes, 
two outstanding patterns were recorded: 1) spon- 
taneous discharges below 1 mv. at rest with motor 
unit discharges of 500 uv. upon volitional con- 
traction, 2) no spontaneous activity at rest but, 
upon volitional contraction, large spikes varying 
in amplitude from 2 to 15 mv. These exhibited 
the characteristics of motor units; maintaining 
their amplitude, smooth contour and constant 
duration throughout a contraction, but varying 
in frequency with strength of contraction. When 
compared with potentials derived from normal 
muscles they were 20 to 30 times larger in ampli- 
tude. The first pattern was obtained from muscles 
giving only perceptible contraction and chron- 
axies 5 to 10 times normal value, the second from 
muscles with varying strengths of contraction but 
chronaxies within the normal range. These find- 
ings suggest correlation between the electro- 
myographic patterns and anatomical characieris- 
tics of re-innervated muscle. The first pattern 
described as obtained from denervated and re- 
innervated fibers existing side by side during the 
process of reinnervation. The second was obtained 
from reinnervated muscle in which a reconstruc- 
tion of the motor units has taken place. This re- 
constructed motor unit probably contains a larger 
than normal number of muscle fibers which are 
responsible for the large spike potentials. 


Regional heat loss by temperature gradient calo- 
rimetry. A. C. Youne,* L. D. Caruson anv H. 
L. Burns.* Dept. of Physiology and Biophysics, 
Univ. of Washington School of Medicine, Seattle. 
The data described are part of those collected 

in field tests at northern latitudes in an investi- 
gation of possible physiologic changes occurring 
during acclimatization. Special suits were de- 
signed to measure heat loss. These consist of an 
inner layer, a core layer and an outer layer of 
insulative material. Grids of nickel wire are 
fastened on either side of the core layer. Resist- 
ance changes in the grids indicate the tempera- 
ture drop, and the heat loss may be calculated. 
The 18 separate grids in the suit enable distinction 
between heat loss from the head; the back; right 
or left body; upper or lower arm, and upper or 
lower leg from the right or left side; hands; feet; 
and the sole of the foot. Heat loss from each 
region and the total heat loss have been recorded. 
Tests were carried out in the field using unac- 
climatized and local (acclimatized) subjects. The 
results indicate that, under similar conditions of 
exposure, the heat loss from peripheral regions of 
acclimatized persons is maintained at a higher 
level than that of unacclimatized subjects. Total 
heat loss of the 2 types of subjects will be dis- 
cussed. 
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Oxygen in carotid blood and oxygen utilization of 
brain in pre- and post-mature fetal rabbits. 
I, MAUREEN Younce (introduced by Dona.p H. 
Barron). Lab. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. and Sherrington 
School of Physiology, St. Thomas’s Hospital, 
London, England. 

To obtain post-mature fetuses the does were 
prepared with chorionic gonadotrophine and pro- 
gesterone on the 25th day of pregnancy. An aver- 
age value of 50% saturation with oxygen was 
found for the carotid blood in pre- and post- 
mature fetuses, 27-35 days old; there was con- 
siderable scatter in the figures but those obtained 
from the first fetus exposed in any experiment 
were considered the most satisfactory. Fontanelle 
blood from 26-31 day old fetuses was very con- 
stantly around 35% saturation with oxygen, but 
fell rapidly to less than 10% saturation in the 
post-mature period. In fetuses 25-31 days old the 
blood emerging from the placenta in the umbilical 
vein was 68-85% saturated with oxygen. The 
constancy of the oxygen content of the fontanelle 
blood demonstrates that the supply of oxygen to 
the brain fully meets the demands of the growing 
organ during the last third of prenatal life. In 
the post-mature period this is not the case; for 
though the saturation of the carotid blood with 
oxygen does not diminish, the coefficient of utili- 
zation by the brain increases as shown by the 
steep fall in the oxygen content of the fontanelle 
blood. 


Anemia in the rabbit following treatment with 
relaxin. M. X. ZaRRow AND I. G. Zarrow.* 
Dept. of Biological Sciences, Purdue Univ., La- 
fayette, Ind. 

Previous studies have shown that relaxin 
possesses the ability to cause a water retention 
in the rabbit. This observation plus the fact that 
the rabbit not only develops an antidiuresis dur- 
ing the last trimester of pregnancy, but also has a 
high concentration of relaxin in its blood stream 
led to an investigation of the cellular and non- 
cellular elements of the blood during pregnancy 
and after treatment with relaxin. The anemia of 
pregnancy was characterized by a drop of ap- 
proximately 20-30% in both the number of ery- 
throcytes and hematocrit. A decrease was also 
noted for the hemoglobin and non-protein nitro- 
gen. The reticulocytes increased while the 
chlorides remained unchanged. The subcutaneous 
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injection of castrated and normal female rabbits 
with 250-500 guinea pig units of relaxin 3 times 
daily for 3-10 days also produced changes similar 
to those observed during normal pregnancy. A 
drop occurred in hematocrit, erythrocyte count, 
hemoglobin and non-protein nitrogen. The retic- 
ulocytes increased markedly and the blood chlo- 
rides remained unchanged. The mean corpuscular 
volume tended to decrease while the mean cor- 
puscular hemoglobin concentration was not al- 
tered. 


Desoxycorticosterone hypertension in relation to 
hepatorenal mechanisms. BENJAMIN W. ZwEI- 
FACH AND EPHRAIM SuHorR. Dept. of Medicine, 
Cornell Univ. Med. College and The New York 
Hospital, New York City. 

Circulatory changes which develop in the ter- 
minal vascular bed during experimental renal 
hypertension in rats have been shown to be re- 
lated temporally to the hepatorenal principles, 
VDM and VEM. A series of specific criteria were 
obtained by directly visualizing the circulation 
in the mesentery of hypertensive animals and by 
assaying, with the rat mesoappendix technic, the 
blood and tissue extracts for vasotropic activity. 
These include /) hyperreactivity of terminal 
arterioles, metarterioles and precapillaries; 2) 
augmented response of these vessels to renal VEM 
preparations; 3) hyperplasia of mesenteric capil- 
lary bed; 4) appearance of VEM and VDM in 
blood, and &) formation of VEM by kidney tissue 
in vitro under both aerobic and anaerobic con- 
ditions. Similar experiments were carried out on 
rats made hypertensive by administration of DCA 
(subcutaneously and intramuscularly) together 
with a high salt intake. Hypertension developed 
in over 90% of the rats, the pressure rising within 
15-20 days, to reach 145-200 mm. Hg, and in 
partially nephrectomized animals to about 175- 
200 mm. Hg. None of the DCA hypertensive 
animals showed changes comparable to those 
found in renal hypertensives. No VEM appeared 
in the blood during the acute elevation of blood 
pressure; no increased reactivity of the terminal 
vascular bed developed; no vascular hyperplasia 
was seen; and no metabolic lesion developed in 
the kidney whereby VEM was formed aerobically, 
as well as anaerobically. It therefore appears that 
the mechanisms responsible for the developemnt 
of hypertension with DCA differ from those 
present in the renal hypertensive syndrome. 
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Effects of magnesium on phosphate metabolism 
in vivo. P. H. ABELSON AND ELAINE ALDOUS 
(introduced by Dean Burk). Carnegie Inst. of 
Washington, Dept. of Terrestrial Magnetism, 
Washington, D.C. 

Procedures have been devised for the prepara- 
tion of trace element-free media by exploiting the 
potentialities of cation resin exchange materials. 
The method involves passage of all components of 
the medium through a resin (Dowex-50) column. 
All metallic cations except the alkali metals are 
completely removed. To date synthetic media 
have been principally employed, involving glucose 
plus inorganic salts. The purification process was 
checked through use of radioactive isotopes and 
bio-assay of the purified media. In theory and 
practice it is possible to obtain media absolutely 
freed from trace elements. The purified media 
have been used to study effects of magnesium on 
the P32 metabolism of FE. coli. In addition to an 
expected influence on glycolysis, the absence of 
magnesium has a more pronounced effect on ribo- 
nucleic acid formation decreasing the rate of 
synthesis by as much as a factor of ten. 


Effect of incubation on the cholesterol content of 
rat liver homogenate. W. P. Apams,* L. I. Rice,* 
M. C. Scuorz,* G. F. Jacopson* anp W. Marx. 
Dept. of Biochemistry, Univ. of Southern Cali- 
fornia School of Medicine, Los Angeles. 

In preliminary experiments it had been observed 
that the amount of cholesterol extractable from 
liver homogenates of rats fed 1% cholesterol with 
the diet, decreased during incubation at 37°C. 
(Federation Proc. 7: 171). Subsequently, however, 
such an effect was not consistently demonstrable; 
therefore, the possibility of an artifact had to be 
taken into consideration, in order to explain the 
earlier results. Upon further investigation it was 
observed that in some cases incubation rendered 
the extraction of cholesterol more difficult. As a 
consequence the extraction procedure was modi- 
fied accordingly. In recent experiments, it was not 
possible to demonstrate, under the conditions so 
far investigated, a significant change in cholesterol 
concentration during incubation of rat liver 
homogenates. 
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Origin of the carbon skeleton of isoleucine. Ed- 
wARD A. ADELBERG* AND E. L. Tatum. School of 
Biological Sciences, Stanford Univ., California, 
and Dept. of Bacteriology, Univ. of California, 

Berkeley. 

An isoleucine-requiring strain of Neurospora 
crassa, which accumulates in the filtrate large 
amounts of the isoleucine precursor a,§-dihy- 
droxy-8§-ethylbutyrate (E. A. ADELBERG, D. M. 
BonNER AND E. L. Tatum. In manuscript, was 
fed C-labeled acetate. Methylene-labeled and 
carboxy-labeled acetate were used in separate ex- 
periments, and the isoleucine precursor produced 
in each case was isolated chromatographically. 
This material, which was found to contain high 
concentrations of C4, was then degraded by two 
different pathways: first, direct oxidation with 
dichromate to yield the terminal carbons as ace- 
tate; and second, cleavage with lead tetraacetate 
and subsequent stepwise degradation of the re- 
sulting methylethylketone and glyoxylic acid. 
The results of these degradations show that for- 
mation of the branched chain of isoleucine in- 
volves direct participation of acetate (probably 
as ‘active acetate’) in a coupling with a four- 
carbon compound, and that the latter compound 
is not formed directly from two-carbon fragments. 
Finally, the radioactive precursor obtained during 
these experiments has been used in investigating 
the utilization of this compound for isoleucine 
biosynthesis by other deficient micro-organisms. 
The significance of these findings is discussed in 
relation to the mechanism of biosynthesis of the 
carbon skeleton of isoleucine. 


Studies on mechanism of acetate oxidation by 
bacteria. SamueL J. As~* anp Martin D. 
KaMEN. Washington Univ. Med. School, St. 
Louis, Mo. 

Suspensions of E. coli adapted to oxidize acetate 
show heightened activity with pyruvate and C-4 
dicarboxylic acids but not with alpha-ketogluta- 
rate, which is attacked at the same rate by normal 
or adapted cells. When 2-C'4-acetate is oxidized 
by such suspensions in the presence of unlabeled 
pyruvate or C-4 dicarboxylic acids, singly or in 
combination, considerable C' accumulates in all 
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initially unlabeled substrates, except alpha-keto- 
glutarate. In a typical experiment with labeled 
acetate, unlabeled succinate, and alpha-ketoglu- 
tarate, it was found that 41% (68 micromoles) of 
the succinate was oxidized to acetate (or a com- 
pound in equilibrium with acetate) 25% of the 
alpha-ketoglutarate (30 micromoles) were decar- 
boxylated and 25% of the acetate (44 micromoles) 
were metabolized. At least 7% of the acetate 
metabolized was assimilated while at most 52% 
was oxidized to COz and not less than 41% con- 
densed either directly to succinate or by way of a 
C-4 fragment in equilibrium with succinate. Less 
than 0.5% of the labeled carbon appeared in 
alpha-ketoglutarate. Specific activity data show 
that succinate carboxyl and evolved CO. were 
equilibrated. These results while not in accord 
with mechanisms based on a conventional tricar- 
boxylic cycle agree quantitatively with operation 
of a C-4 dicarboxylic cycle condensation mecha- 
nism. Diametrically opposed data were obtained 
when similar experiments were performed with M. 
lysodeikticus, which attacks acetate readily. Equi- 
libration of labeled acetate with unlabeled dicar- 
boxylic acids was roughly 10-fold less than ob- 
served in E. coli and occurred to about the same 
extent with all substrates added, including alpha- 
ketoglutarate. CO. evolved was not in equilib- 
rium with carboxyl carbon. Further work is 
planned with photosynthetic bacteria. 


Phenylalanine requirements of children. ANTHONY 
A. ALBANESE, REGINALD A. Hiacons,* Betty 
VestTaL* anp Louk1A STEPHANSON.* Nutritional 
Research Lab., St. Luke’s Hospital, New York 
City. 

The available data on the amino acid require- 
ments of man have been secured for the most part 
by the depletion procedure. The difference be- 
tween the repletion needs so obtained and normal 
maintenance values increases with the duration 
of the depletion period which is known to involve 
numerous biochemical readjustments. In order 
to obtain amino acid requirement data which will 
have both practical and fundamental applica- 
tions, means have been explored whereby measure- 
ments of the physiological availability of amino 
acids can be made under optimal dietary condi- 
tions as they prevail in life. This involves a de- 
termination of the ‘saturation point’ of a test 
amino acid which is added stepwise to the diet of 
subjects maintained in normal N-metabolism by 
natural foods fed ad libitum. Preliminary observa- 
tions by the use of this technique show that when 
evaporated milk constitutes the principal source 
of dietary protein, the phenylalanine saturation 
point is reached when the diet contains 170 mg. of 
L-phenylalanine/kg/day, for 6- to 8-month-old 
children. The saturation level for 3-month-old 
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children is reached sharply at 205 mg. of L-pheny]- 
alanine. Calculations from these figures disclose 
that the normal phenylalanine needs of infants 
can be met by evaporated milk formulae which 
provide 4.2 gm. of milk protein/kg/day for 
the first 3 months of life, and 3.6 gm. of milk pro- 
teins for the last 6 months of the first year of 
life. 


Nucleotide content of human blood. Harry G. 
ALBAUM, THEODORE. CAYLE* AND ARTHUR SHa- 
pIrRO.* Dept. of Biology, Brooklyn College, Brook- 
lyn, N.Y. 

The adenine nucleotide content of normal hu- 
man blood has been studied spectrophotometric- 
ally by means of enzymes (ALBAuM, H. G. anp 
R. Lipsuitz. In press). The method utilizes 
perchloric acid filtrates of blood, and can be used 
to assay for total purine, adenylic acid, adenosine 
diphosphate and adenosine triphosphate on a 1 
ml. sample of blood. Heparinized blood remains 
unchanged in nucleotide content for at least 60 
minutes, whereas oxalated blood, unless immedi- 
ately deproteinized, changes in composition. 
Studies carried out on 6 normal, healthy adults, 
over a period of more than 3 months, indicate that 
the total purine level changes very little in each 
individual. Such bloods usually contain little or 
no adenylic acid or adenosine diphosphate; the 
greater part of the purine present is in the form of 
adenosine triphosphate. The nucleotide appears 
to be present only in the cells. Experiments are 
now under way on the ability of blood to synthe- 
size ATP from added adenylic acid and other 
nucleotides in vitro. 


Study of cholesterol turnover rate in using deu- 
terium as a tracer element. Rostyn B. ALrFIn- 
SuaTer,* Harry J. Dever, Jr., Micwar. C. 
Scoorz* anp Frank K. Suimopa.* Dept. of 
Biochemistry and Nutrition, Univ. of Southern 
California, Los Angeles. 

Female albino rats 60 days old of the Univ. of 
Southern California strain were administered deu- 
terium oxide for varying lengths of time up to 40 
days. At the end of specified periods, the animals 
were anesthetized by injection with sodium pento- 
barbital (Nembutal) and sacrificed by withdrawal 
of blood from the heart. The following organs were 
extirpated: brain, lung, liver, adrenal and kidney. 
The cholesterol was extracted with an alcohol- 
ether mixture in a Soxhlet extractor. Total choles- 
terol was determined by a modified Schonheimer- 
Sperry method. The deuterium content of the 
isolated cholesterol was determined by combustion 
to water-deuterium oxide, and reduction over zin¢ 
to H2-deuterium. The ratio of the HD/HH was 
read in an Isotope-Ratio. Mass Spectrometer. 
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Early results indicate that the greatest turnover of 
cholesterol in the organs investigated takes place 
in the adrenals. Lungs, liver and kidney follow 
in this order. The least amount of turnover was 
found in the brain. Similar experiments are in 
progress on rabbits. 


Increased urinary excretion of choline in the phos- 
phorus poisoned dog. Cart E. ANDERSON,* 
C. FreeMAN LuckeEy* anv C. S. Rosinson. 
Dept. of Biochemistry, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

In 1935 Best and his co-workers (J. Physiol. 
83: 275, 1934) found that choline, which protects 
the livers of rats from chloroform poisoning, did 
not prevent the fatty infiltration of the liver after 
phosphorus poisoning, but brought about a more 
rapid disappearance of fat during the recovery 
stage. In view of this finding, and the increase in 
neutral fat that occurs in the livers of phosphorus 
poisoned animals, it would appear reasonable to 
suspect an interference with the formation of 
transport fat. To test this hypothesis 2 healthy 
female dogs of average weight (8 and 12 kg.) were 
poisoned by the subcutaneous injection of 0.4 mg. 
of yellow phosphorus per kilogram body weight. 
The phosphorus was dissolved in peanut gil and 
kept in an atmosphere of nitrogen until ready for 
use. Urine was collected in the conventional man- 
ner. Choline was determined by both the colorimet- 
ric estimation of the Reinecke precipitate and 
by a manometric method to be described else- 
where. In both dogs there was found a marked in- 
crease in urinary choline as the administration of 
P, was continued. This increase was greatest 
just prior to death on the 8th and 10th days. 
Autopsy revealed typical yellow fatty livers and 
marked gastro-intestinal hemorrhages. When the 
injection of P, was discontinued just prior to the 
fatal dose and the dog allowed to recover, the ex- 
cretion of choline returned to the base level. 
Starvation for 9 days decreased rather than in- 
creased urinary choline. 


Electrometric determination of unidenti- 
fied serum constituents. EpNA ANDREWS* AND 
ADRIAN C. KuypeEr. Dept. of Physiological Chem- 
istry, Wayne Univ. College of Medicine, Detroit, 
Mich. 

The following procedure was used for the deter- 
mination of unidentified serum constituents. Pro- 
tein was removed from serum by ultrafiltration, 
carbonate was removed by aeration of the acidi- 
fied ultrafiltrate, and phosphate was removed by 
precipitation as calcium phosphate. The serum 
was ultrafiltered and the ultrafiltrate was titrated 
electrometrically, precision being increased by 
the maintenance of constant ionic strength. The 
identified substances present in the ultrafiltrate 
were determined quantitatively by accepted ana- 
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lytical procedures and their titration curves were 
calculated. The titration curve of the unidentified 
constituents was obtained by subtracting the 
curves for the identified substances from the ex- 
perimentally determined curve. Eight sera from 
normal individuals were analyzed. The total un- 
identified substance titrated between pu 2.5 and 
10.5 varied from 0.54 to 3.13 mEq./l. of serum. 
Buffer peaks were present in most of these samples 
at about pu 4.5, 7.0 and 9.5. 


Decarboxylation of cysteic acid. James C. AN- 
DREWS AND JOHN F. R. Kucx.* Dept. of Bio- 
logical Chemistry and Nutrition, School of Medi- 
cine, Univ. of North Carolina, Chapel Hill. 
The decomposition of cysteic acid in solution 

under pressure yields two chief products. Alanine 
is produced in low yields by hydrolysis at 190°; 
this reaction is somewhat accelerated at higher 
temperatures. At 220° decarboxylation begins and 
as the temperature is increased the formation of 
taurine and carbon dioxide becomes the dominant 
reaction. At 240-250° fragmentation of the cysteic 
acid begins, producing small amounts of carbon, 
sulfur, hydrogen sulfide, mercaptans, sulfur diox- 
ide and probably other products. The conversion 
of cysteic acid to taurine and to alanine is respec- 
tively 60-70% and less than 20%. Separation of 
amino acids was achieved by paper chromatog- 
raphy. Elution of the strips gave solutions of a 
single amino acid, which was determined colori- 
metrically with ninhydrin in the case of cysteic 
acid and alanine. A method for the determination 
of taurine in microgram quantities was developed 
employing the color formed by taurine, phenol and 
sodium hypochlorite at pu 9.5. Using an extract of 
rat liver as a source of cysteic acid decarboxylase 
(Blaschko, 1942) the disappearance of added 
cysteic acid from incubated mixtures was followed 
qualitatively with paper chromatography. The 
presence of appreciable amounts of preformed 
taurine and of substances running with cysteic 
acid interferes seriously with quantitative deter- 
minations. 


Radioactive crystalline ribonuclease. CHRISTIAN 
B. ANFINSEN. Biophysical Lab. and Dept. of 
Biological Chemistry, Harvard Med. School, Bos- 
ton, Mass. 

Beef pancreas was sliced at the slaughterhouse 
as soon as possible after the death of the animal. 
Ten-gram portions of slices, 0.5 mm. thick, were 
placed in 500 ml. Erlenmeyer flasks containing 
50 ml. of bicarbonate buffered medium at px 7.4 
and 38°C. (J. Biol. Chem., 179: 1001, 1949). The 
medium included glucose at a level of 200 mg.%. 
Radioactivity was added as NazC“O; through a 
vaccine port in the stopper of the flasks. After in- 
cubation at 38°C. for two hours, the flasks were 
chilled in ice and 0.5 m sulfuric acid was added to 
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give pH 1. Ribonuclease was isolated by a slight 
modification of the method of Kunitz. The final 
product was recrystallized once. This material 
was analyzed for enzyme activity, protein nitro- 
gen and specific radioactivity. The enzyme activ- 
ity-nitrogen ratios agreed with those obtained 
on several batches of 5 times recrystallized ribo- 
nuclease. The specific activity of the carbon diox- 
ide liberated by ninhydrin from the washed de- 
fatted, hydrolyzed protein was about 0.1 to 0.3% 
that of the gas phase carbon dioxide. By using 
CO, with very high specific activity in the incubat- 
ing flask it was possible to prepare ribonuclease 
with sufficient radioactivity to permit consider- 
able dilution with 5 times recrystallized ribo- 
nuclease. These preparations showed constant 
specific radioactivity and enzyme activity upon 
further recrystallization. Data on phase rule 
criteria of purity will be presented. 


Alanine as a source of acetyl groups of excreted 
acetyl amines in the intact animal. H.S. ANKER. 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Ill. 

p- and .L-alanines labeled with deuterium and 
carbon 14 were prepared by reduction of the cor- 
responding phenylhydrazone of pyruvic acid with 
hydrogen and Adams catalyst and subsequent 
resolution. On feeding the labeled L-alanine to- 
gether with foreign amines to rats of the Sprague- 
Dawley strain, identical isotope concentrations in 
both aliphatic and aromatic acetyl amines were 
found as after labeled pyruvic acid (J. Biol. Chem., 
176: 1339, 1948). After feeding of p-alanine the 
concentration of both isotopes in the acetyl group 
of the aliphatic amine was much higher than in 
that of the aromatic amine. These results account 
for the finding by Bloch and Rittenberg (J. Biol. 
Chem. 159: 45, 1945) that in the Sherman strain 
deuterio p,L-alanine gives rise to a much higher 
deuterium concentration in the acetyl group of 
phenylaminobutyric, than of p-aminobenzoic acid. 
It seems most likely that L-alanine is deaminated 
to pyruvie acid which in turn is metabolized to 
acetic acid, the latter acting as acetylating agent 
for both types of amines. For p-alanine a special 
mechanism to provide acetyl groups for the ali- 
phatic amine seems to be available. It is most 
reasonable to assume that p-alanine reacts with 
a keto acid to yield an acetyl amino acid. This 
can then transfer its acetyl group to an aliphatic 
foreign amine as has been shown by Bloch and 
Rittenberg (J. Biol. Chem. 169: 467, 1947). 


Procedure for the chemical estimation of free 
choline in plasma. Harotp D. AppLeron,* 
Berry B. Levy,* J. Murray STEELE* AND 
BernarD B. Bropie. Denis. of Biochemistry 
and Medicine, New York Univ. College of Medi- 
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cine and Research Service, Goldwater Memorial 

Hospital, New York City. 

A simple method for the estimation of choline 
is described. It involves the precipitation of 
choline as an iodine complex, which is then deter- 
mined in ethylene dichloride by its absorption at 
365 my. Excess free iodine present does not inter- 
fere in the measurement. As little as 5 micrograms 
of choline can be accurately estimated by this 
procedure. Betaine, urea, creatine, creatinine, 
uric acid, crystine, histidine, guanidine, lysine 
and arginine were either not precipitated by the 
jodine reagent or the precipitate in ethylene 
dichloride did not absorb light at 365 my. The 
method has been applied to the estimation of free 
choline in plasma. The phospholipids are removed 
by acetone precipitation and the free choline esti- 
mated in the supernate. Counter-current dis- 
tribution of the choline-like material measured 
by the procedure showed the presence of consider- 
able material with solubility characteristics which 
differed from choline. This material could be sepa- 
rated from choline by its preferential solubility 
in butanol. An added step, in which the choline 
solution is washed with butanol prior to the forma- 
tion of the iodine complex, has resulted in a spe- 
cific method for the estimation of free choline in 
plasma. The method may also be applied to the 
estimation of choline in urine, in plasma phospho- 
lipids and other biological material. The free 
choline plasma values in normal and diseased 
states will be discussed. 


Quantitative micro determination of thiosulfate. 
Kazko Aral, FRANK L. ALDRICH AND JOSEPH 
H. Gast (introduced by Howarp B. Lewis). 
Dept. of Biochemistry, Baylor Univ. College of 
Medicine, Houston, Texas. 

Adaptation of the specific precipitation of thio- 
sulfate as the nickel ethylene diamine salt to- 
gether with the spectrophotometric measurement 
of the yellow iodine color at 355 my by the proce- 
dure of Sendroy and Alving (J. Biol. Chem. 142: 
159-170, 1942) permits determination of isolated 
thiosulfate at concentrations ranging from 2.0 
to 11 wg. sulfur/ml. Appropriate controls must be 
read simultaneously to correct for dilution, oxi- 
dation and absorption by high concentrations of 
nickel ethylene diamine sulfate or nitrate which 
may be present initially or in the wash solution. 
Such salts show a slight absorption at this wave 
length but do not reduce iodine. The conditions 
for reproducible precipitation require: 1) alkalin- 
ity, obtained with ammonium hydroxide; 2) the 
presence of an equal volume of absolute ethanol; 
3) at least a 300-fold excess of solid nickel ethylene 
diamine nitrate; 4) at least 4 hours standing at 5 
to 10°C. preferably overnight. Check determina- 
tions with added radioactive thiosulfate indicate 
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70% recoveries from urines containing concen- 
trations of the above order of magnitude. Appli- 
cations to other biological materials will also be 
discussed, including the problem of protein re- 
moval and losses of added thiosulfate. This proce- 
dure represents an approximately 20-fold exten- 
sion of the range of thiosulfate concentration 
which can be determined by the usual micro- 
titration. 


Chromatographic fractionation of steroids of blood 
and adrenal tissue. ReGiInaLD M. ARCHIBALD 
AND JacquE GEeneEst.* Hospital of the Rockefeller 
Inst. for Med. Research, New York City. 

One volume of plasma, serum or packed blood 
cells is pipetted slowly into 5 volumes of 50% 
(by volume) acetone-alcohol, then brought to the 
boil and the supernatant filtered. The precipitated 
protein is extracted twice with 2.5 volumes of 
boiling acetone-alcohol. (With finely minced tis- 
sue, overnight extraction is repeated until extracts 
are colorless.) The combined filtrates are reduced 
to the original volume (hydrolyzed when desired) 
and extracted with 2 volumes of CCl,. An aliquot 
of this extract (equivalent to 5 cc. plasma) is 
dried, dissolved in 5 cc. benzene and chroma- 
tographed on alumina according to the technique 
described for urine extracts (Federation Proc. 8: 
180, 1949). Cholesterol and its esters are neatly 
separated from each other and from at least some 
other components which give color in the Lieber- 
mann-Burchard reaction. This technique shows 
some promise of providing simple determinations 
of cholesterol and of its esters in blood and tissues. 
Desoxycorticosterone and bis-dehydrodoisynolic 
acid-7-methyl-ether are eluted readily from alu- 
mina by water. As compared with blood of nor- 
mals, the blood of a patient with an adrenal tumor 
contained an increased amount of an easily eluted 
component. This was eluted in the same order as 
was the component previously reported (ibid.) 
as increased in the tumor and in the acid hydro- 
lyzed urine of a patient preceding (but not after) 
surgical removal of a hirsutizing adrenal tumor. 


Rat growth experiments with some derivatives of 
phenylalanine. Marvin D. ARMSTRONG AND 
Joy D. Lewis (introduced by V. puVIGNEAUD). 
Univ. of Utah College of Medicine, Salt Lake 
City, Utah. 

The metabolism of some compounds structurally 
related to phenylalanine has been studied by the 
use of the growth technique. The more readily 
prepared diastereoisomer of §-phenylserine, re- 
ported some time ago to be at least partially con- 
verted to benzoic acid in vivo, was examined for 
its ability to form either tyrosine or phenylala- 
nine; it was found to be neither toxic nor beneficial 
When added to diets deficient in either of these 
amino acids. As would be expected from enzymatic 
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studies previously reported in the literature, 
glycyldehydrophenylalanine is readily available 
as a precursor for phenylalanine in the diet and 
acetyldehydrophenylalanine cannot serve as 4 
precursor of either phenylalanine or tyrosine when 
administered either by feeding or intraperitoneal 
injection. The effects of the isomeric 2-, 3-, and 
4-fluorophenylalanines on the growth of young 
rats was studied and the acute toxicity of 3-fluoro- 
phenylalanine (Borer, Evans AND PuHILuips, J. 
Pharmacol. & Exper. Therap. 73: 176, 1941) was 
confirmed. The 2-, and 4-fluorophenylalanines 
likewise are toxic but to a much lesser degree 
than the 3-fluoro isomer. Possible explanations 
for these toxicities will be discussed. 


Lipide phosphorylation by surviving slices of the 
liver of rats on various diets. CamiLLo Artom 
AND MaRsoriE A. Swanson.* Dept. of Biochem- 
istry, Bowman Gray School of Medicine, Winston- 
Salem, N.C. 

Slices prepared from the livers of rats previously 
maintained on various diets were incubated aero- 
bically in the presence of labelled Na,HPO,. 
The incorporation of P*? into the phospholipides 
by liver slices from animals maintained on a 5% 
casein diet was much lower than the incorpora- 
tion by the livers of rats on a stock diet containing 
25% proteins of mixed origin. This decreased 
synthesis of phospholipides seems due to the low 
protein level rather than specifically to a defi- 
ciency of choline or choline precursor in the diet 
of the animals. Indeed, supplementation of the 
low casein diet with choline did not raise the 
synthesis of phospholipides, whereas an increase 
in the casein content of the diet to 25% increased 
the rate to that found in the livers of rats on the 
stock diet. Addition of choline in vitro caused a 
marked inhibition of the phospholipide synthesis 
by the livers of rats on the high protein diets, 
whereas a certain degree of stimulation was ob- 
tained, when choline was added to the slices pre- 
pared from the livers of rats on the low protein 
diet. The effects of the in vitro addition of ethanol- 
amine were similar, although less marked and less 
consistent. Betaine added to the surviving slices 
generally enhanced lipide phosphorylation, ir- 
respective of the previous dietary regime of the 
animals. 


Influence of vitamin B,: on a succinylsulfathia- 
zole-induced dietary deficiency inrats. CONRADO 
F. AsENJo. Dept. of Chemistry and Nutrition, 
School of Tropical Medicine, Univ. of Puerto 
Rico, San Juan, P. R. 

In the course of investigating the suppletory 
action of natural products on folie acid-deficient 
rats receiving a highly purified basal diet contain- 
ing succinylsulfathiazole, it was noticed that 
many of the products tested induced a growth 
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response and a leukocyte regeneration at rates 
well above those obtained with the optimal level 
of folic acid. This suggested that the depleted 
animals suffered not only from a severe folic acid 
deficiency but also, perhaps, from other less severe 
deficiency, or deficiencies. As such a basal diet 
could have possibly developed a vitamin By. de- 
ficiency concurrently with the severe folic acid 
deficiency, it was decided to study the effect that 
Biz supplementation could have in the depleted 
rats. Preliminary evidence indicates that when 
high levels of folic acid are given as supplement, 
the concurrent administration of vitamin By 
significantly improved the growth-response and 
white cell count. At low levels of folic acid supple- 
mentation, the addition of B,2 did not improve the 
response produced by folic acid alone, though 
survival was a little longer. Folic acid negative 
controls receiving B,2 did not show any improve- 
ment, but they also lasted longer than the controls 
without Biz. The incidence of infarct-like splenic 
lesions was high in both groups of controls; in 
those receiving By, perhaps because they sur- 
vived longer, the splenic lesions developed to such 
an extent that this organ was found, in several 
instances, adhered to those adjacent. A level of 
0.5 wy day of Bi. was used throughout. 


Detection and identification of metabolites in 
tissues by means of paper chromatography. 
Jorce Awapara (introduced by Harry J. 
DEvEL, Jr.). Univ. of Texas, Anderson Hospital 
for Cancer Research, Houston. 

Paper chromatography has been used as a quan- 
titative method for some amino acids which are 
completely resolved by this procedure. The ap- 
pearance of several unidentified components in 
chromatograms from tissue extracts has led to a 
system of isolating those components by means of 
paper chromatography, in sufficient quantity to 
allow identification. Thus far, ethanolaminophos- 
phoric ester has been identified in nearly all organs 
of the rat and some human tumors. Presently, a 
peptide has been detected in many organs and in 
blood and an unidentified amino acid in brain 
only. The identification of the latter is under way. 


Mild dephosphorylation of pyrimidine nucleo- 
tides. James E. BacHER* AND FRANK WorTH- 
INGTON ALLEN. Dept. of Biochemistry, Univ. 
of California Med. School, Berkeley. 

Existing methods for the hydrolysis of pyrimi- 
dine nucleotides require strenuous conditions and 
lead to partial destruction of the organic radicals. 
In an attempt to circumvent such destruction, 
the following procedure was devised. To a solution 
of pyrimidine nucleotide is added a 4-fold mM excess 
of La(NO;);. The pu is adjusted to 10 by the addi- 
tion of NaOH. The suspension is heated at 100° 
for 2 hours. The pyrimidine nucleosides from 
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uridylic acid and from cytidylic acid have been 
recovered in approximately 95% yields and iden- 
tified by the use of a Craig counter-current dis- 
tribution apparatus and the ultra-violet spectra. 
The method of Fiske and Subbarow for the deter- 
mination of phosphate cannot be applied directly 
to the hydrolysates. The procedure for hydrolysis 
is expected to aid in the preparation and analysis 
of the pyrimidine constituents of ribonucleic 
acids. 


Spectrophotometric microdetermination of methi- 
onine, based on its- reversible reaction with 
iodine (Lavine). BoHDAN BAaKAyY* AND GERRIT 
TorennigEs. Inst. for Cancer Research and Lan- 
kenau Hospital Research Inst., Philadelphia, Pa. 
Among amino acids methionine is distinguished 

by a reversible reaction with iodine, which can be 

abolished by oxidation with iodate (LavINE, J. 

Biol. Chem. 151: 281, 1943). The analytical appli- 

cation of this principle has been modified by re- 

placing thiosulfate titrations with spectrophoto- 
metric determination of iodine, combined with 
solvent extraction. Adequate determinations (pre- 
cision 1-2%) on undecolorized hydrolysate sam- 
ples containing 50-100 micrograms of methionine 
are thus possible. In one pair of calibrated test 
tubes a blank and a 5 cc. aliquot of unknown solu- 
tion are allowed to react with iodine at px 7, the 
excess iodine is extracted with amylalcohol-carbon 
tetrachloride, and the colors of the aqueous layers 
are determined. The color of the blank tube repre- 
sents residual iodine, and that of the unknown, 
iodine and hydrolysate color. Their difference 

(A) represents the effect of the unknown. The 

aqueous phases are then acidified. The difference 

between the two tubes at this stage (B) represents 
the value (A) plus the iodine liberated. Therefore, 

B minus A represents the reversibly bound iodine, 

i.e., methionine and substances reacting similarly. 

In another pair of tubes, blank and aliquot are 

first oxidized by iodate, and then the previous 

procedure is applied, yielding net color before 
acidification (C), and net total color following 
acidification (D). D minus C represents iodine 

bound reversible after oxidation with iodate, i.e. 

substances other than methionine. (B — A) — (D 

— C) thus yields the methionine value. Details of 

technic and results obtained in the analysis of 

proteins and liver extracts will be presented. 


Transfer of purines and pyrimidines from bac- 
terial host to bacteriophage progeny. J. MI- 
CHAEL Barry, Mrriam GoLLuB BANKS AND 
ArtHurR L. Kocu (introduced by E. A. Evans, 
Jr.). Dept. of Biochemistry, Univ. of Chicago, 
Chicago, Ill. 

Radioactive adenine, guanine, and thymine have 
been isolated from E. coli grown on ammonium 
lactate medium supplemented with NaHC"0; 
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and used for studying the transfer of bacterial 
purines and pyrimidines to bacteriophage prog- 
eny. H. coli cells can be specifically labeled in the 
purine fraction by culturing them on an ammo- 
nium lactate medium supplemented with C'- 
labeled adenine, in which case both the adenine 
and guanine of the cells are labeled and account 
for all the radioactivity of the whole bacteria. 
Close to 100% of the adenine and guanine of the 
bacteria is derived from the adenine of the me- 
dium. Analysis of the bacteriophage Ts grown on 
these specifically labeled bacteria demonstrates 
that almost one-half of the phage purines is de- 
rived from bacterial host purines. Analogous ex- 
periments with C'*-labeled guanine and thymine 
have also been carried out. 


Transamination and total free amino acid car- 
boxyl nitrogen in induced states of growth. 
Paut D. Bartert (introduced by OLiverR H. 
GAEBLER). Edsel B. Ford Inst. for Med. Re- 
search, Henry Ford Hospital, Detroit, Mich. 
The importance of transamination in the dy- 

namic state of amino nitrogen has been emphasized 
in a number of studies on protein metabolism. 
Since nitrogen storage induced by the administra- 
tion of growth hormone is accompanied by changes 
in plasma amino acid concentration, it seemed of 
interest to study the process of transamination 
and the concentrations of amino acids in tissues 
obtained from animals in which growth had been 
arrested by hypophysectomy or induced by the 
administration of growth hormone. Transaminase 
activity was determined in tibialis anticus homo- 
genates of pair-fed rats by the method of Ames 
and Elvehjem (J. Biol. Chem. 166: 81, 1946). High 
activity in normal adult female rats was prac- 
tically unaffected in states of induced growth. 
Activity was somewhat lower in rats hypophysec- 
tomized at 26-28 days of age and growth hormone 
treatment reduced it to the level of rapidly grow- 
ing normal rats fed ad lib. Qr values for each of the 
described groups were respectively +317, +313, 
+297, +256, and +250/mg. of homogenate nitro- 
gen. Total free amino acid carboxyl nitrogen 
analyses on pooled leg muscle for each of the 
groups of 3 to 6 rats gave values of 19.5, 18.5, 24.3, 
27.9, and 28.1 mg.%. Free amino acid concentra- 
tions in pooled muscle obtained from hypophysec- 
tomized rats in induced states of growth and from 
rapidly growing normal rats were thus found to be 
higher than in states ‘of arrested growth and 
appear to be inversely related to the transaminat- 
ing capacity of the tissue. 


Sex differences in response to alloxan. Exior 
F. Beacn, PHorse J. BrapsHaw* AND N. R. 
BiatnEeRwicK. Biochemical Lab., Metropolitan 
Life Insurance Company, New York City. 
Mature albino rats were fasted 4 days and then 
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injected subcutaneously with 20 mg. alloxan 
monohydrate/100 gm. body weight after which 
food was given. To determine the effects of alloxan 
on blood sugar during the first 48 hours groups of 
rats were studied at intervals to explore the sig- 
nificant fluctuations. The extent of permanent 
alteration in glucose economy was evaluated by 
running oral glucose tolerance tests on each ani- 
mal before and 2 weeks following alloxan and by 
postprandial blood sugar and urinary glucose and 
acetone excretion tests after 1 and 3 weeks. These 
tests reveal marked individual variations in re- 
sponse to alloxan with the females of our strain 
reacting more violently and developing more 
severe permanent distortions of carbohydrate 
metabolism than the males. During the early 
‘triphasic’ response more severe hyperglycemia, 
followed at 20-30 hours by much deeper hypogly- 
cemia, has been observed in the females. Of 40 
females examined to date 10 developed fatal 
acidosis, hyperglycemia and glycosuria compared 
with only 3 of 40 males. Fifty per cent of the males 
and only 17.5% of the females treated with alloxan 
failed to develop persistent glycosuria. The se- 
verely glycosuric females, when compared with 
the severely affected males, were characterized by 
greater distortions in oral glucose tolerance, 
higher fasting blood sugars and more frequent 
acetonuria. 


Pool of miscible uric acid in the gouty human. 
JEAN D. BENEpIcT,* PETER H. ForsHam,* Mar- 
cEL Rocue,* SipNeEy SoLtoway* anp DeWirtT 
STeTtEN, JR. Division of Nutrition and Physiol- 
ogy, Public Health Research Inst. of The City 
of New York, Inc., Med. Clinic, Peter Bent 
Brigham Hospital, Boston, and Dept. of Medicine, 
Harvard Med. School, Boston, Mass. 

The magnitude of the pool of uric acid which 
mixes promptly with, and dilutes, tracer doses of 
intravenously injected isotopic (N!5) uric acid has 
been measured in the gouty human subject and 
has been found to exceed normal values by as much 
as 25-fold. Subsequent to the uric acid diuresis 
produced in the gouty subject by protracted sali- 
cylate therapy, this pool has been observed to 
contract to about 7s of its initial value without 
the occurrence of any marked change in the level 
of serum uric acid concentration. This contracture 
has been ascribed to the loss by the patient of that 
portion of the urate initially present in the solid 
phase which is rapidly miscible with uric acid in 
solution. Whereas therapeutic doses of colchicine 
were without demonstrable effect upon the quan- 
tities measured, the administration of ACTH, 
in an acute experiment, was followed by the ex- 
pected diuresis of uric acid. Since this effect was 
accompanied by a fall in the serum uric acid con- 
centration and no change in the rate of dilution of 
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isotope, it is provisionally concluded that the site 
of this action is at the level of the renal tubule. 


Metabolism of intravenously administered N‘- 
labeled compounds. Max BERENBOM* AND JU- 
Lius WuitEe. National Cancer Inst., National 
Insts. of Health, Bethesda, Md. 

Comparative studies have been made of the 
metabolism in rats, after intravenous administra- 
tion of N'5-labeled ammonium glutamate (labeled 
in the ammonium ion), glutamine (labeled in the 
amide group), glycine, and t-phenylalanine, by 
following the 24 hour urinary excretion of N}'§. 
Normal rats (200-220 gm.) injected with an aque- 
ous solution of ammonium glutamate, glutamine, 
glycine, or L-phenylalanine, equivalent to 5 mg. 
of labeled nitrogen/rat, excreted 66, 66, 38, and 
40% of the N'* respectively. Similar results were 
obtained when the amount of ammonia or glycine 
was increased to 15 mg. of labeled nitrogen/rat. 
Young, growing rats (100-110 gm.) each receiving 
2.5 mg. of labeled nitrogen, and rats (original 
weight 200-220 gm.) fasted for 5 days and then 
each injected with 5 mg. of labeled nitrogen, in the 
form of one of the above mentioned compounds, 
excreted approximately the same percentage of 
administered N'* as the normal rats. In all these 
experiments approximately 90% of the excreted 
N'5 was recovered as urea and 2-8% as ammonia. 
Although the percentage of administered N'5 
excreted as ammonia was small, during the first 
hour a relatively large fraction of the total ammo- 
nia excreted was derived from the injected com- 
pounds. 


Isolation of 8-glucuronidase of calf spleen and 
factors influencing its activity. Peter BrEern- 
FELD* AND WILLIAM H. FisHmMan. Cancer Re- 
search and Cancer Control Unit, Depts. of Sur- 
gery and Biochemistry, Tufts College Med. School, 
Boston, Mass. 

Glucuronidase from calf spleen has been purified 
by several ammonium sulfate fractionations, 
mainly in an alkaline medium. A highly active 
enzyme has been obtained which behaves like a 
single protein in the electrical field at pH 4.2 and 
8.6. The pure glucuronidase has an isoelectric 
point between px 7.5 and 8.0 and an activity op- 
timum at pH 4.5. During this purification, several 
fractions with lower glucuronidase activity have 
been discarded, but no fraction has been obtained 
showing a different pH optimum. A marked shift 
of the pH optimum of the pure glucuronidase to 
pu 5.0 or more, accompanied by a change in its 
activity, can be observed after addition of saccha- 
rate, gluconate, adenylate or of a non-proteic 
fraction obtained from calf spleen. It is believed 
that the alkaline fractionation removes such or 
similar acid compounds which otherwise always 
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accompany the protein in an acid precipitation, 
This explains the observation made by other au. 
thors that several glucuronidases with different 
pH optima can be obtained by fractional salt pre. 
cipitations in an acid medium. The existence of 
only one glucuronidase in calf spleen is confirmed 
by the identical ratio of the velocity of hydrolysis 
observed with two different substrates (phenol- 
phthalein-glucuronide and menthol-glucuronide) 
for all fractions obtained during the purification. 
The activity of pure glucuronidase at px 4.5 is 
increased 50% by 0.5% ribonucleate and 120% by 
0.5% desoxyribonucleate. The activity of glu- 
curonidase in tissue would appear to be greatly 
determined by the desoxyribonucleate present. 


Effect of ACTH and other substances on the lipid 
metabolism of rat brain. FRepERICK BERNHEIM 
AND Howarp L. Zauper.* Dept. of Physiology 
and Pharmacology, Duke Univ. Med. School, 
Durham, N.C. 

When brain homogenates are incubated aero- 
bically and then precipitated with trichloroacetic 
acid, the filtrate heated with thiobarbituric acid 
produces a red color. It has been shown that an 
oxidized form of linolenic acid reacts with the thio- 
barbituric acid to form the colored product. The 
in vitro addition of ascorbic acid before incuba- 
tion increases the values. When rats are injected 
with either ACTH or adrenal cortical extract 
some time before the removal and incubation of 
the brains, large increases in values are obtained 
both with and without the addition of ascorbic 
acid. A number of analgesic drugs such as mor- 
phine, meperidine, methadon and adrenaline pro- 
duce similar effects. 


Loss of body potassium during pergastric intes- 
tinal perfusion. LioneL BERNSTEIN,* PHILIP 
B. O’NerLL,* ARTHUR BERNSTEIN* AND WIL- 
LIAM 8. Horrman. Hektoen Inst. for Med. Re- 
search, Cook County Hospital, Chicago, IIl. 
Perfusion of the entire intestine was carried 

out in 9 human subjects with preterminal uremia. 

The perfusing fluid contained 148 or 143 mEq. 

sodium, 5 or 10 mEq. potassium, 3 mEq. magne- 

sium, 105 mEq. chloride, 51 mEq. bicarbonate, 

and 2% glucose. The fluid was perfused through 4 

stomach tube at a rate of approximately 2 ]/hour 

and collected from the rectum. The gastric per- 
fusate was also collected by suction. At the end of 

8-12 hours the potassium loss from the body 

ranged from 2-12.7 gm. Since the total extracellu- 

lar potassium was less than 3 gm., the greatest part 
of the lost potassium came from the cells. In all 
cases there was a significant drop in serum potas- 
sium concentration, in 2 instances to the patho- 
logically low level of 3.0 mEq/l. But the serum 
potassium concentration could not be predicted 
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from the total potassium loss. The fluid obtained 
from the rectum had potassium concentrations 
ranging from 11.3-26.0 mEq/1., or from 2-7 times 
as high as the serum potassium concentration. 
Even when the perfusate contained 10 mEq/I., 
the potassium balances were negative. The pas- 
sage of potassium from body fluids to perfusate 
was therefore not due to simple dialysis. But the 
exact mechanism involved is not clear. 


Effect of amino acids on the non-enzymatic de- 
carboxylation of oxalacetic acid. Samue. P. 
BressMAN (introduced by JoserH H. Rog). Re- 
search Foundation of Children’s Hospital, Wash- 
ington, D.C. 

Amino acids in concentrations approximating 
the total amino acid content (as equivalents of 
alpha amino nitrogen) of normal tissues have been 
found to stimulate the decarboxylation of oxal- 
acetic acid (OAA) from 2-18 times the spontane- 
ous rate. Conditions were acetate buffer 0.10 m, 
pa 5.0, temperature 37°C., OAA approximately 
007 M, amino acid tested usually .05 M, in total 
volume of three ml. A freshly prepared solution of 
OAA was placed in the sacs of the Warburg flasks 
and the reaction was begun by tipping after a 
period for temperature equilibration. It was found 
that almost all of the amino acids stimulated the 
breakdown of OAA as a first order reaction with 
respect to OAA. The most active amino acids 
tested were L(+) histidine (.186), pL ornithine 
(.078), L(+) lysine (.050), glycine (.049), and L(+) 
arginine (.045), the numbers in parenthesis repre- 
senting the first order reaction constant expressed 
in reciprocal minutes. The constant for our prepa- 
ration of OAA was. .010 min.~!. Acetylation di- 
minishes the activity of glycine and glutamic acid, 
and the amides of the dicarboxylic acids are more 
active than the parent amino acids. Since the tis- 
sue concentration of amino acids is sufficient to 
cause at least a doubling of the rate of OAA break- 
down and since the stimulation is proportional 
to the concentration, these results suggest a physi- 
ological role of amino acids in the regulation of 
carbohydrate oxidation, thus offering another 
approach to the problem of gluconeogenesis. 


Influence of choline and inositol upon the rate of 
deposition and removal of liver lipids. C. H. 
Best, C. C. Lucas, JEAN M. PaTreRsON* AND 
Jessie H. Ripout. Banting and Best Dept. of 
Med. Research, Univ..of Toronto, Toronto, Can- 
ada. 

Assessment of the lipotropic activity of inositol 
has sometimes been complicated by the presence 
of choline in the basal diet and by inadequate 
dietary protein. The rate of change of total liver 
lipids and cholesterol under the influence of /) 
an improved basal diet alone, 2) plus supplemen- 
tary inositol alone, 3) plus choline alone, and 4) 
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with choline plus inositol, has been measured by 
analyzing iivers of animals fed the test diets for 
periods of 3, 5, 7, 9, 14, 21 and 28 days, respec- 
tively. Rats (Wistar strain, weighing 70-100 gm.) 
were depleted of B vitamins by feeding for 3 weeks 
a fat-free hypolipotropic diet consisting of casein 
10, arachin 2, fibrin 2, salts 4, celluflour 2, sucrose 
80, cod liver oil concentrate 0.015%. After the 
depletion period the rats were divided into groups 
and were fed the test diets (containing liberal 
amounts of all the commercially available B vita- 
mins) for the periods mentioned. A similar experi- 
ment was conducted in which fat was present 
(12% replaced an equal amount of sucrose) in 
the diets during both depletion and test periods. 
When liver lipids were plotted against time the 
7-day test period, which has been frequently used, 
was found to be unsuitable. This period is one of 
rapid change rather than of equilibrium. Inositol 
alone, even at maximal effective dosage, has only 
a limited lipotropie effect in fat-free diets and none 
in diets containing fat. 


Thionase activity. FRANCIS BINKLEY. Univ. of 
Utah College of Medicine, Salt Lake City. 
Preparations of purified thionase, activated 

with glutathione, have been found to attack a 
wide variety of S-substituted cysteines. The S- 
methyl, ethyl, propyl and buty! derivatives are 
attacked with the formation of neutral mercap- 
tans identified as methyl, ethyl, propyl and butyl 
mercaptans respectively. The S-carboxymethyl 
and carboxyethyl derivatives are attacked at a 
low rate with the formation of acidic mercaptans. 
The methyl ester of cysteine and cysteinylglycine 
are cleaved without preliminary hydrolysis and 
with the formation of hydrogen sulfide. Djenkolic 
acid is cleaved with the apparent formation of 
cysteine. Certain of the above results have been 
checked as to whether or not the compounds will 
provide cysteine for the growth of the white rat. 
Frozen pig kidney has been found to be a suitable 
source of the enzyme but no activity is observed 
unless glutathione is added. Certain evidence has 
indicated the presence of a coenzyme. The purified 
enzyme may be dissociated into dialyzable and 
non-dialyzable components. The dialyzable com- 
ponent has a characteristic spectrum in the ultra- 
violet and is destroyed by heat-labile components 
of various tissues. 


Effect of colchicine and cortisone on uric acid 
metabolism in gout. CHARLES BisHop, WIL- 
LIAM GARNER AND JOHN H. Ta.sorr (intro- 
duced by Witson D. Lancuiey). Dept. of Medi- 
cine, Univ. of Buffalo Med. School and Buffalo 
General Hospital, Buffalo, N. Y. 

Certain aspects of uric acid metabolism in pa- 
tients with gout and other diseases are being 
studied in this laboratory using heavy nitrogen. 
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Uric acid with N™ in the 1,3 positions was in- 
jected intravenously into gouty individuals during 
gouty attacks both before and after therapy with 
colchicine or cortisone. Excreted uric acid was 
isolated as the ammonium salt from 6 hour samples 
of urine. Pool size and turnover rate were’ calcu- 
lated by the method of Stetten (J. Biol. Chem. 
181: 183, 1949). In one gouty patient with a uric 
acid pool size of 3300 mg. (approximately 3 times 
normal), colchicine caused a 50% decrease in the 
pool size and an increase in the turnover rate from 
0.50 to 1.01 pools/day. Another gouty patient with 
a comparable pool size demonstrated after corti- 
sone therapy a 30% decrease in the pool size along 
with an increase in the turnover rate from 0.59 
to 1.26 pools/day. A third gouty patient showed 
no metabolic response to either of these drugs 
even though his uric acid pool size was compar- 
able to those of the other two patients studied. 
This latter patient, however, had been main- 
tained on a small daily dose of colchicine for some 
time. The implications of these findings will be 
discussed. 


Comparison of various techniques for hydrolysis 
of conjugated 17-ketosteroids in urine. JoEL 
BitMANn* AnD Saut L. Conen. Dept. of Physio- 
logical Chemistry, Univ. of Minnesota Med. 
School, Minneapolis. 

A technique for the hydrolysis of a relatively 
labile group of 17-ketosteroid conjugates by 
weakly acidic buffers was previously reported 
(Federation Proc. 8: 184, 1949). The 17-ketosteroids 
thus released contain a high percentage of 3-beta 
hydroxy compounds (40-60%). The hydrolysis of 
17-ketosteroid conjugates with an ox spleen. B- 
glucuronidase preparation has been found to 
release approximately 50% of the ketosteroids in 
urine. Glucuronidase hydrolysis releases 17-keto- 
steroids with a relatively low 3-beta hydroxy 
steroidal content (3-7%). Evidence that the buf- 
fer hydrolyzed conjugates are sulfates has been 
obtained through 1) a comparison of the buffer 
technique with the mild hydrolytic procedures of 
other workers, 2) the complete hydrolysis by this 
technique of pure sodium dehydroisoandrosterone 
sulfate, and 3) the non-effectiveness of the buffer 
treatment in hydrolyzing the glucuronide linkage 
or of the glucuronidase treatment in hydrolyzing 
the sulfate linkage. It has been found possible to 
hydrolyze 3 to ¢ of the conjugated 17-ketosteroids 
of normal male urine by the use of a combination 
of these procedures. The remaining conjugated 
17-ketosteroids which were not released by the 
treatments thus far attempted can be hydrolyzed 
by the usual HCl treatment. The combined use of 
buffer and enzyme techniques obviates to a great 
degree the destructive effects of strong acid 
hydrolysis. 
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Formation of acetate from acetaldehyde in cell. 
free yeast extracts. Simon Buiack. Chemical 
Division, Dept. of Medicine, Univ. of Chicago, 
Chicago, IIl. 

Two extracts of bakers’ yeast have been pre. 
pared which catalyze the simultaneous formation 
of acetate and ethanol from acetaldehyde. An 
extract of rapidly dried (1 minute) Fleischmann’s 
yeast, after dialysis against a non-phosphate 
buffer, requires for its catalytic action DPN, 
inorganic phosphate, magnesium ions, and cys- 
tein. Under certain conditions a small accumula- 
tion of a labile phosphate can be demonstrated 
after incubation with acetaldehyde. An extract of 
frozen (liquid N2) Red Star yeast loses its activity 
irreversibly on dialysis against a non-phosphate 
buffer. When dialyzed over-night against phos- 
phate its activity is dependent upon DPN, mag- 
nesium ions, and an additional unidentified factor 
present in a yeast ‘kochsaft.’ The latter is pre- 
pared from a briefly dialyzed (2-3 hours with 
stirring) preparation of the enzyme extract. The 
activity of the Red Star extract is greatly in- 
creased by heating to 50° for 15 minutes. Its 
activity also increases markedly on storage for 
1-3 days at 2° or —10°, but 1 week at either of 
these temperatures results in complete inactiva- 
tion. The activity of both extracts remains in the 
supernatant when centrifuged at 15,000 r.p.m. A 
colorless, clear solution of the Red Star enzyme 
has been prepared by fractionation with acetone. 


Demonstration and comparison of two glycogen 
fractions in liver and muscle. WattTerR Lyon 
Bioom,* Mary ScHuMPERT* AND GEORGE T. 
Lewis. Dept. of Biochemistry, Emory Univ. 
School of Medicine, Emory University, Ga. 
There has been considerable speculation con- 

cerning the presence in tissues of 2 types of glyco- 
gen. No adequate method has been available for 
the separate determination of the 2 types and no 
physiological significance has been described for 
such fractions. This report presents a simple 
method of distinguishing 2 fractions of glycogen 
in tissue. The procedure depends on differences 
in solubility of the 2 fraccions in trichloracetic 
acid extracts of homogenized tissue. The results 
obtained with the method are easily reproducible 
and have a high order of statistical significance. 
The 2 glycogen fractions have been shown to be 
present in the liver and muscle of rabbits and rats. 
The liver of the fed animal contains more of the 
acid soluble fraction (85% of the total) than the 
muscle (55%). Adrenaline has been shown to most 
markedly influence the removal of the acid-soluble 
fraction of muscle glycogen, and it is suggested 
that this fraction is the most physiologically la- 
bile component of the glycogen present in liver 
and muscle. 
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Minor role of non-hepatic tissues in plasma 
protein synthesis observed with the aid of 
lysine-e-C4. C. G. Bry,* L. L. MILLER ano 
W. F. Bate. Depts. of Radiation Biology and 
Pathology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

The surviving carcass of normal Wistar strain 
rats, posterior to the second lumbar vertebra, 
with or without kidneys, has been found to syn- 
thesize plasma globulins from a complete mixture 
of amino acids containing p.t-lysine-e-C'. Al- 
though the amino acids are rapidly removed from 
the continuously perfused heparinized blood, the 
total plasma protein synthesized amounts to 5- 
20% of that synthesized by the liver from the 
same amino acid mixture in the same time (MILLER, 
L. L., C. G. Buy, M. L. Watson Anp W. F. BALe. 
Federation Prec., this issue). Weight for weight, 
the liver is at least 200 times as active as the car- 
cass in plasma protein synthesis. On a relative 
basis the skeletal muscle, kidney, and testes have 
produced far more tissue protein than plasma 
protein. The liver, on the contrary, synthesizes 
an amount of plasma protein of the same order 
of magnitude as that of the liver tissue protein. 


Influence of a-amino acids on rate of enzymic con- 
version of phosphorylated compounds. Oscar 
Bopansky, OLGA BLUMENFELD,* ELAINE ZIN- 
KER* AND BLANCHE MarkKarpT.* Memorial Hos- 
pital and Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

The extent and nature of the inhibition of phos- 
phatase hydrolysis of Na 6-glycerophosphate by 
a-amino acids have been previously reported 
(Bopansky, J. Biol. Chem. 179: 81, 1949; 174: 
465, 1948). In the present study, similar inhibition 
was shown to exist for the dephosphorylation of 
ATP and fructose-L,6-diphosphate by intestinal 
and bone phosphatase preparations. However, 
a-amino acids accelerate the dephosphorylation 
of ATP by fresh tissue homogenates at pH 7.4 and 
of fructose-L,6-diphosphate by liver hexosedi- 
phosphatase at its alkaline optimum. Acceleration 
of dephosphorylation of ATP by a-amino acids is 
greatest in skeletal muscle homogenates, but also 
occurs to some extent in cardiac, liver, brain and 
kidney homogenates. In extension of Sutherland’s 
finding that enzymic conversion of glucose L- 
phosphate to glucose-6-phosphate is activated by 
metal-binding agents (J. Biol. Chem. 180: 1279, 
1949), a number of a-amino acids were found to 
accelerate this reaction, the degree of acceleration 
being dependent on the nature and concentration 
of the a-amino acid. Hexokinase activity was 
affected only negligibly by a-amino acids at pH 
7.4. Incubation of skeletal muscle homogenates 
with Cot+, Zn++, Mnt+, Nit+ or Cut* resulted in 
marked inactivation of the dephosphorylation of 
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ATP, and such activity was restored to varying 
extents by the addition of histidine. Data are also 
presented concerning the relationship between the 
effects of a-amino acids and the effects of metal 
ions for osteogenic sarcoma phosphatase, liver 
hexosediphosphatase, phosphoglucomutase, and 
hexokinase. 


Studies on metabolism of 3-hydroxyanthranilic 
acid. ANN H. BokmMan* anp B. 8. ScHWEIGERT. 
Division of Biochemistry and Nutrition, Amer- 
ican Meat Inst. Foundation, and Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 
During investigations on the enzymatic destruc- 

tion of 3-hydroxyanthranilic acid, an intermediate 

in the formation of nicotinic acid from trypto- 
phan, it was found that this compound fluoresces, 
and that the fluorescence observed was a linear 
function of the concentration. The fluorescence 
of 3-hydroxyanthranilate was found to vary with 
the pu, and a pu of 7.0 was found to be optimum. 
Quinolinic acid, nicotinic acid, and N’-methyl- 
nicotinamide do not fluoresce under the conditions 
used for measuring 3-hydroxyanthranilic acid, 
and 3-hydroxyanthranilate could be quantita- 
tively recovered in the presence of heat inacti- 
vated rat liver homogenates and solutions of 
acetone dried powders of liver. Experiments were 
performed both with rat liver homogenates, and 
with solutions of acetone dried powders of rat 
liver, in which 3-hydroxyanthranilic acid, buffer, 
and enzyme solution were incubated together at 
37° and at pH 7.4 for various time intervals. It 
was found that the conversion of the substrate to 
non-fluorescent products was proportional to the 
enzyme concentration, and that with the enzyme 
concentration constant the conversion of sub- 
strate was proportional to the amount added 
until the enzyme became limiting. Coupled with 
these experiments, microbiological determinations 
of nicotinic acid before and after acetic acid 
treatment of the incubation mixtures were made 
and the conversion of 3-hydroxyanthranilate to 

quinolinic acid equivalent to 86 to 100% on a 

molar basis was found. These values were in 

accord with the amounts of substrate converted 
to non-fluorescent products by the test systems. 


Potassium compounds associated with carbohy- 
drate metabolism of Escherichia coli. E. T. 
Botton (introduced by J. B. Auuison). Dept. 
of Terrestrial Magnetism, Carnegie Inst. of Wash- 
ington, Washington, D. C. 

Studies of uptake and loss of potassium by E£. 
coli as well as studies of the metabolism of potas- 
sium-deficient cells have indicated the existence 
of potassium compounds in the cell. Since these 
compounds dissociate fairly readily in aqueous 
solution it is difficult to identify them by con- 
ventional chemical procedures. By means of paper 
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chromatography and radioactive tracer methods, 
however, it is possible to demonstrate potassium 
compounds in extracts of FE. coli. Comparisons of 
chromatograms of extracts of cells grown in the 
presence of K** with known samples reveal the 
existence of compounds which show the same 
movement in a butyl-alcohol-acetic acid-water 
solvent as the K-salts of hexose phosphates. These 
compounds account for a large fraction of the total 
potassium in the cell. The biological origin of 
these compounds is further demonstrated by con- 
trol experiments with non-radioactive cell ex- 
tracts. These findings confirm the work of others 
in this laboratory who have shown that potassium 
is associated with the metabolism of hexose phos- 
phates. 


N*® Studies on conversion of tryptophan to niacin 
in neurospora. Davip M. BonnER AND C. W. 
H. PartripGce.* Osborn Botanical Lab., Yale 
Univ., New Haven, Conn. 

The scheme of niacin synthesis in neurospora 
involving tryptophan is largely predicated on 
mutant strains of one genetic type. Since certain 
observations regarding such strains are not read- 
ily reconcilable with the thesis that tryptophan 
serves aS a major niacin precursor, a direct check 
of the conversion of indole to niacin has been 
made. Strain 10575 requires tryptophan or indole 
for growth, accumulates anthranilic acid, but 
cannot grow on niacin. Since the only source of 
tryptophan available to this strain is that added, 
the formed niacin should reflect the same N' 
content as the indole used for culture if trypto- 
phan conversion represents a major pathway of 
niacin synthesis. For ease of isolation, a double 
mutant was formed with 10575 and a strain known 
to accumulate generous quantities of quinolinic 
acid (BONNER AND YANOFSKY, Proc. Nat. Acad. 
Sci. 35: 576, 1949). This double mutant was cul- 
tured on indole having 3.97 atom % excess N'®. 
After growth, the quinolinic acid present in the 
medium was isolated and found to contain 2.98% 
excess N'5. The anthranilic acid accumulated 
during growth of this double mutant was also 
isolated and its N'* content determined as a direct 
check of the tryptophan cycle recently proposed 
by Haskins and Mitchell (Proc. Nat. Acad. Sci. 
35: 500, 1949). The anthranilic acid was found to 
contain no appreciable N'*. One may conclude, 
therefore, that in neurospora, anthranilic acid is 
not formed from tryptophan to an appreciable 
extent and that niacin formation from tryptophan 
represents a major synthetic pathway. 


Inulin clearance during pregnancy. Roy W. Bons- 
NES AND WiuuiaM A. Lance.* Dept. of Obstetrics 
and Gynecology, Cornell Univ. Med. College and 
New York Hospital, New York City. 
According to data in the literature, pregnant 
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women have inulin clearances of the same order of 
magnitude as nonpregnant women. The subjects 
for these tests were, in the main, near term. A 
survey by us of this function throughout preg. 
nancy shows 13 normal women 11-37 weeks preg- 
nant to have significantly elevated inulin clear- 
ances which average 183 ml/min/1.73 m.? with a 
standard deviation of the sample of +20 compared 
with 119 + 4 for 8 nonpregnant controls. How- 
ever, women 38 weeks or more pregnant were 
observed to have inulin clearances which average 
129 ml/min/1.73 m.*?; a value not significantly 
different from the control value and in agreement 
with the data in the literature. But the standard 
deviation of this sample is + 43, indicating quite 
a range of values. Both groups of pregnant women 
were observed to have changes in simultaneously 
performed urea and p-amino hippurate clearances 
which followed the inulin clearances in direction 
but not in magnitude. 


Mechanism of bacterial growth inhibition by 
hydroxylamine. Ernest BoreEK, NATHAN Gros- 
sowicz* AND HEINRICH WAELSCH. Depts. of Bio- 
chemistry, New York State Psychiatric Inst. and 
Columbia Univ., New York City. 

The recent discovery of an enzyme system 
(glutamo- and asparto-transferases) which ex- 
changes the amide group of glutamine and aspara- 
gine with hydroxylamine suggested a possible 
mechanism for the inhibition of bacterial growth 
by hydroxylamine. The growth inhibition was 
studied on Lactobacillus arabinosus and on Pro- 
teus vulgaris; the latter organism can synthesize 
glutamic acid and also contains glutamo- and as- 
parto-transferases, while the former is unable 
to synthesize the amino acid, and the presence of 
the enzyme system has not been demonstrated in 
it. In synthetic media containing amino acids the 
growth of Proteus vulgaris is inhibited completely 
by 3 X 10-4 molar hydroxylamine, while Lacto- 
bacillus arabinosus requires about 5 times the con- 
centration of the inhibitor. The growth inhibition 
of both organisms is overcome by ammonia or 
glutamine, or any compound from which ammonia 
is easily liberated. The antibacterial index with 
both organisms is about 1. The relationship be- 
tween hydroxylamine inhibition and its reversal 
can be studied only within a narrow range of con- 
centrations of the inhibitor, since a high concen- 
tration of hydroxylamine interferes with the util- 
ization of other metabolites (keto acids, etc.). 
These findings suggest that hydroxylamine may 
interfere with the formation and utilization of 
asparagine or glutamine. 


Incorporation of C'‘-labeled amino acids into 
proteins of fractions of guinea pig liver homog- 
enate. Henry Borsoox, Cuara L. Deasy,* 
Arte J. HaaGen-Smit,* Georrrey KEIGHLeY* 
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anp Perer H. Lowy.* Kerckhoff Labs. of Biol- 

ogy, California Inst. of Technology, Pasadena, 

Calif. 

Three different particulate fractions and a su- 
pernatant fraction of guinea pig liver homogenate 
were prepared by differential centrifugation. The 
four fractions exhibited functional differences in 
the rates at which they incorporated glycine, L- 
histidine, L-leucine or L-lysine. L-lysine was in- 
corporated into the proteins of the particulate 
fractions under one set of conditions and into 
those of the supernatant fraction under another 
set of conditions. Evidently the incorporation of 
amino acids into proteins in vitro, does not, in the 
adult cell, necessarily depend on direct participa- 
tion of the nucleus. One hour after the intravenous 
injection of guinea pigs with 20 mg. of labeled 
amino acid/kg. the incorporation of glycine, histi- 
dine, leucine or lysine into the liver proteins was 
of the same order of magnitude as in the most 
active liver fraction in vitro. Each of the 4 amino 
acids was incorporated into the proteins of all 4 
fractions. The greatest uptake in every case was 
in the microsome fraction. Jn vitro this fraction 
was the least active; this may be because optimal 
experimental conditions have not yet been found 
for the in vitro experiments. ; 


Characteristics of proteose trypsin inhibitor of 
soy beans. DonaLp E. Bowman. Dept. of Bio- 
chemistry and Pharmacology, Indiana Univ. 
School of Medicine, Indianapolis. 

Present evidence further supports the proteose 
nature of the soy bean trypsin inhibitor to which 
we have called attention, which is soluble in 60% 
alcohol and 10% trichloracetic acid. This inhibitor 
differs from the globulin soy bean trypsin in- 
hibitor in many respects. A few of the properties 
of this proteose are indicated by the method of 
preparation which involves extraction of pre- 
viously unheated soy bean meal with 60% ethyl 
alcohol, precipitation with acetone or increased 
alcohol, precipitation of inert material and any 
remaining globulin inhibitor with trichloracetic 
acid, precipitation of the active material with .5 
Saturated ammonium sulfate and dialysis. In- 
travenous administration is affective in diminish- 
ing fatal pulmonary and cardiac embolism which 
results from the injection of small amounts of 
trypsin in rabbits. It also inhibits the trypsin- 
like protease of plasma but, like other trypsin 
inhibitors, it is less effective against the thrombo- 
plastic and proteolytic activities of iodinated 
trypsin than it is with untreated trypsin. It does 
not prevent the hypotensive effect of intravenous 
trypsin. Rabbits do not appear to become sensi- 
tized to this inhibitor. Further evidence indicates 
that there are various bean trypsin inhibiting 
fractions as we have emphasized since first calling 
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attention to bean enzyme inhibitors. One fraction, 
also having proteose characteristics, is quite sim- 
ilar to the material used in the present work except 
that it is insoluble in trichloracetic acid at room 
temperature. 


Further properties of a tuberculostatic fraction of 
human plasma. Donatp E.' Bowman. Dept. of 
Biochemistry and Pharmacology, Indiana Univ. 
School of Medicine, Indianapolis. 

A fraction of autoclaved human plasma which 
retards the growth of the H-37 strain of tubercle 
bacilli has characteristics of a lipid. It is soluble 
in alcohol, ether and acetone. It can be concen- 
trated by direct ether extraction of autoclaved 
plasma or inert material can be precipitated from 
an aqueous extract of the autoclaved plasma with 
90% ethyl alcohol at low temperatures with sub- 
sequent ether extraction of the residue of the 
evaporated alcoholic filtrate. It can be precipi- 
tated with ammonium sulfate and dialysed. It 
inhibits the growth of the H-37 strain on un- 
diluted sterile human plasma which has been 
coagulated with a minimum of heat. In the major- 
ity of instances growth readily occurs on such 
plasma in the absence of the activated inhibitor. 
The degree of inhibition is further estimated by 
determining the nitrogen content of the washed 
organisms grown in synthetic media. Observations 
suggest that the presence or the liberation of this 
heat stabile substance in vivo, possibly through an 
enzymatic mechanism, may contribute to resist- 
ance to tuberculosis. 


Biosynthesis of radioactive fatty acids and choles- 
terol. Roscor O. Brapy* anp SAMUEL GuRIN. 
Dept. of Physiological Chemistry, Univ. of Penn- 
sylvania School of Medicine, Philadelphia. 

We have studied the biological synthesis of long 
chain fatty acids and cholesterol by incubating 
slices of liver tissue from fed rats of the Wistar 
strain in the presence of C'‘-labeled acetate, 
pyruvate, butyrate, hexanoate, and octanoate as 
substrates. The usual procedures for the isolation 
of fatty acids and cholesterol were followed. Fatty 
acids whose chain lengths were longer than 10 
carbon atoms were separated by precipitation 
with a copper-lime mixture and effectively freed 
from contaminating substrate. All of the sub- 
strates investigated contributed carbon atoms 
for long chain fatty acid and cholesterol synthesis 
in vitro. The addition of amorphous insulin to 
the incubating medium increased significantly the 
amount of acetate incorporated into long chain 
fatty acids. It would appear that all of the short 
chain fatty acids we investigated are as efficiently 
converted to long chain fatty acids as is acetate. 


Metabolic competition of pyruvate and lactate in 
cardiac muscle slices: Myron C. BRIN AND 
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Rosert E. Oxson (introduced by Freprick J. 

Stare). Dept. of Nutrition, Harvard School of 

Public Health, and Dept. of Biological Chemis- 

try, Harvard Med. School, Boston. 

Cardiac muscle slices from healthy ducklings 
250-350 gm. in weight fed an adequate diet ad 
libitum were incubated in Warburg véssels with 
pyruvate alone at levels of 1-5 mm/I., with lactate 
alone at levels of 1-5 m/l. and with lactate plus 
pyruvate with each varied from 1-5 mm/l1., at 37° 
for one hour. Oxygen consumption was determined 
manometrically and changes in pyruvate and 
lactate levels during incubation determined chem- 
ically. In this range the utilization of pyruvate 
and of lactate was a function of initial concen- 
tration, pyruvate being used 20% more rapidly 
than lactate. With combinations of pyruvate and 
lactate as substrate, the total C;-compound util- 
ization was greater than that with each alone. 
Under these conditions, increasing concentrations 
of lactate had relatively little effect upon pyruvate 
utilization, whereas increasing concentration of 
pyruvate progressively decreased lactate utiliza- 
tion. Related isotope studies of the effect of each 
substrate upon the oxidation of the other will 
also be presented. 


Some biological and chemical properties of the 
citrovorum factor. Harry P. Broquist,* E. L. 
R. Stoxstap anp T. H. Jukes. Lederle Labs. 
Division, American Cyanamid Company, Pearl 
River, N.Y. 

Recent studies have indicated that concentrates 
of natural materials active for growth of Leuconos- 
toc citrovorum reverse the toxicity of folie acid 
antagonists for some microorganisms under con- 
ditions in which pteroylglutamic acid (PGA) is 
ineffective. In the present study further evidence 
for the ability of citrovorum factor (CF) concen- 
trates to reverse 4-amino PGA for L. citrovorum 
was found. In studies with mice it was found that 
CF concentrates given either in the diet or by in- 
jection could protect mice against the toxic effects 
of 4-amino PGA; PGA was without effect in 
alleviating this toxicity. In counter current dis- 
tribution studies by the method of Craig, it was 
found that the distribution curves for CF activity 
or folic acid activity were indistinguishable. In 
other experiments it was found that CF was read- 
ily converted by exposure to HCl to a compound 
with properties similar to folic acid. These find- 
ings coupled with the ability of CF concentrates 
to reverse the toxicity of 4-amino PGA in micro- 
organisms and mice support the view that CF 
is a hitherto unrecognized biologically active 
form of PGA. 


Chronic exposure of adult mice to C'*O,.. DonaLp 
L. BucHanan (introduced by Srmon Buack). 
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Biology Division, Argonne National Lab., Chi- 

cago, Ill. 

Certain fractions of total carbon of tissues and 
of compounds in various organisms are derived 
from air CO:. Such fixed carbon fractions have 
not been reported. If an animal is kept for an 
extended period in CO:-labeled air the ultimate 
ratio of the specific activity (s.a.) of the carbon 
in a particular component to the s.a. of the atmos- 
pheric CO. should represent the fixed carbon 
fraction of the component. Mice were ventilated 
in 3 serially connected, sealed metabolism cham- 
bers with constantly flowing labeled air. Animals 
were sacrificed at intervals during a 34-day expo- 
sure and up to 45 days thereafter, and the s.a. of 
tissues and excreta measured. Although the C0, 
content per unit volume of gas was equal in the 
three chambers, the total CO, concentration was 
not. Below 1.7% the CO: concentration had slight 
influence on CO, retention. Hence, total reten- 
tion of air CO, is proportional to its concentration 
below 1.7%. Urea carbon reached a constant s.a. 
within the first day while erythrocyte carbon 
failed to reach a constant level. Each of approxi- 
mately 30 other components reached constant s.a. 
levels in 3-16 days. Fixed carbon fractions of vari- 
ous soft tissues varied between 10-4 and 3 X 10-5 
at the normal air concentration of CO:, while 
that for urea carbon was 3.5 X 10-%. All s.a.-time 
curves were more complex than the simple expo- 
nential except the erythrocyte curve which was 
linear. The latter showed the life span of the mouse 
erythrocyte to be 52 days. 


Lipids of normal and pathological aortas. R. C: 
Bucxk* anv R. J. Rossiter. Dept. of Biochem- 
istry, Univ. of Western Ontario, London, Canada. 
The concentration of free and total cholesterol 

(method of ScHOENHEIMER AND Sperry, J. Biol. 

Chem. 106: 745, 1934) phospholipids (method of 

Hack, J. Biol. Chem. 169: 137, 1947) and total 

fatty acid (oxidative method of Boor, J. Biol. 

Chem. 77: 53, 1928) were determined in a number 

of normal and pathological human aortas. In 

aortas that appeared normal on macroscopic ex- 
amination the concentration of total cholesterol 
and total phospholipid increased with age. From 
birth to 35 years the increase in cholesterol was 
confined chiefly to free cholesterol, the percentage 
of cholesterol in the ester form being low in these 
younger age groups. After 35 years the increase 
was chifly in the ester fraction, the free choles- 
terol remaining fairly constant. An increase in the 
concentration of sphingomyelin accounted for 
all the increase in phospholipid with age. Ceph- 
alin, lecithin, or neutral fat (i.e. fatty acid other 
than in cholesterol ester or phospholipid) was not 
related to age. In aortas showing macroscopic evi- 
dence of atherosclerosis there was an increase iD 
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the concentration of both free and ester choles- 
terol, total phospholipid and neutral fat, the in- 
crease in the concentration of these lipids being 
related to the severity of the lesion. Lecithin and 
sphingomyelin accounted for the increase in phos- 
pholipid. There was no increase in cephalin. 


Hydrolysis of 17-ketosteroid conjugates. HENRY 
J. BUEHLER,* Puttip A. KatzMAN AND EpwarRD 
A. Doisy. Dept. of Biological Chemistry, Saint 
Louis Univ. School of Medicine, Saint Louis, Mo. 
Our previous work has shown that bacterial 

glucuronidase effectively hydrolyzes steroid glu- 

curonides. In a continuation of our studies on the 
hydrolysis of conjugated steroids, our attention 
has been focussed on the steroid sulfates. At- 
tempts to obtain microbiological sulfatases have 
shown these enzymes to be highly specific but 
none has been found to hydrolyze the 17-keto- 
steroid sulfates. Refluxing aqueous solutions of 
sodium dehydroisoandrosterone sulfate or sodium 
androsterone sulfate with 15 volumes % of HCl 
for 10 minutes resulted in poor recoveries of both 
steroids. Longer periods of refluxing gave even 
poorer recoveries of androsterone and did not 
improve the recovery of dehydroisoandrosterone. 

Autoclaving for one hour at px 7.3 (or higher) 

under 15 pounds pressure hydrolyzed the dehy- 

droisoandrosterone sulfate almost completely but 

did not hydrolyze androsterone sulfate. This dif- 

ference of behavior was also exhibited when the 

procedures of Talbot, et al. and Bitman and 

Cohen for the hydrolysis of 17-ketosteroid sulfates 

were employed. Autoclaving at pu 7.3 produced 

no detectable hydrolysis of the glucuronides of 
estriol, menthol or phenolphthalein. Continuous 
extraction with ether for 24 hours at pu 0.7 or 
treatment by standing in 7.2 n HCl for 18: hours at 
38°C. effectively hydrolyzed both steroid sulfates. 

The glucuronides were not affected by continuous 

ether extraction at pH 0.7 but were hydrolyzed 

to the extent of 50% by the strong acid treatment. 

The application of these procedures to urine of 

normal men have shown that continuous extrac- 

tion with ether at px 0.7 liberated from 25-200% 

as much 17-ketosteroid as was liberated by glu- 

curonidase hydrolysis. 


Role of methionine as methyl donor for choline 
synthesis in the chick. K. A. Burxe,* R. F. 
Nystrom* AND B. Connor JOHNSON. Division 
of Animal Nutrition and Radiocarbon Lab., Univ. 
of Illinois, Urbana. 

Methionine labeled in the methy] position with 
radiocarbon has been synthesized and fed to in- 
dividual chicks. The expired CO, was collected at 
1- to 8-hour intervals for the next 48 hours, after 
which the chickens were sacrificed and the choline 
isolated from the whole carcass. Radioactive car- 
bon determinations made on the expired CO, 
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and on the isolated choline showed both to con- 
tain C-14. Quantitative data on the oxidation of 
methionine-methyl groups and on the synthesis 
of choline from methionine-methyl groups will be 
reported. These findings bring the chick into con- 
formity with the rat, man and pig. 


Studies on metabolism of radioactive L-ascorbic 
acid. J. J. Burns,* H. B. Burcu* anp C. G. 
Kina. Dept. of Chemistry, Columbia Univ., New 
York City. 

The gross metabolism of radioactive L-ascorbic 
acid, labeled with C"4 in the carboxy position, has 
been studied in normal and scorbutic guinea pigs. 
The labeled compound was synthesized by addi- 
tion of radioactive sodium cyanide to L-xylosone. 
Pure t-ascorbic acid was obtained in 25% yield 
after purification through ion exchange. Feeding 
experiments were carried out with normal and 
scorbutic guinea pigs. The radioactivity appear- 
ing in respiratory carbon dioxide during 24 hours 
was 20-30% of the injected dose. The urine con- 
tained 3-6% of total activity, and the feces 0.7%. 
Calcium oxalate, isolated from the urine, con- 
tained 60% of the total urine activity, demon- 
strating a precursor role of ascorbic acid in oxalate 
formation. The distribution of radioactivity in 
organs and tissues was approximately the same 
as found by chemical analysis for ascorbic acid. 
There appeared to be no marked differences in 
tissue incorporation in the normal and scorbutic 
guinea pig when compared on a unit weight basis. 
Studies have been made on the incorporation of 
radiocarbon into the petroleum ether fractions 
extracted from the spleen and adrenals of scor- 
butic guinea pigs. 


An improved micro-method for sugars using direct 
colorimetry of ferricyanide. Grorce O. BurR 
AND T. TanimotTo.* Dept. of Physiology and 
Biochemistry, Experiment Station, Hawaiian 
Sugar Planters’ Association, Honolulu, T. H. 
Clarification of leaf extracts with lead or So- 

mogyi reagent fails to remove a considerable 

amount of non-sugar reducing material which 
reacts with cold alkaline ferricyanide. Activated 
carbon removes this material quantitatively with- 
out adsorbing measurable quantities of reducing 
sugars. At the same time it completely decolorizes 
the plant extract, making a direct colorimetric 
reading possible. Based upon the above observa- 
tions the following micro-method has been de- 
veloped. To 5 ml. of alkaline potassium ferricya- 
nide, containing 0.005 mEq. of ferricyanide, is 
added 2 ml. of clarified plant extract which con- 
tains not over 180 micrograms of reducing sugars. 

After heating for 25 minutes in an 80° C. water 

bath the density of the cooled solution is read in a 

photoelectric colorimeter with a No. 42 filter or in 
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a spectrophotometer at wave length 420 m/z, 
the absorption maximum for potassium ferricya- 
nide. At this wave length the formed ferrocyanide 
gives no measurable interference and the decrease 
in density is proportional to the amount of reduc- 
ing sugar present. The method is rapid, accurate 
and sensitive to less than 1 microgram of reducing 
sugars. 


Antibiotic action of the pigments of Fusarium bos- 
trycoides. F. A. Casort, M. A. Hamiton,* 
E. UrBanicH* anp T. PursHottam.* Dept. of 
Biochemistry, Univ. of Colorado School of Medi- 
cine, Denver, Colorado Foundation for Research 
in Tuberculosis, Colorado Springs. 

Culture fluid of F. bostrycoides strongly inhibits 
the growth of the tubercule bacillus, H-37, when 
tested in vitro. The inhibiting action was found 
to be related to pigment production by the mold. 
The pigments were extracted from the mold mycel- 
lium with hot alcohol and from the highly colored 
culture fluid with benzene. After freeing the ex- 
tracts from fat by adsorption on alumina, a crys- 
talline pigment was obtained with antibiotic ac- 
tivity toward the tubercule bacillus similar to the 
activity of streptomycin when tested by our 
assay method. This pigment, which has indicator 
properties, melts at 238°-239° C. and is a naphtha- 
quinone, similar to, but not identical with javani- 
cin (ARNSTEIN AND Cook, J. Chem. Soc. II: 1021, 
1947). Experiments bearing on the possible mecha- 
nism of the inhibitory action of this material on 
the growth of the tubercule bacillus will be 
presented. : 


Precipitation and separation of 2-hydroxy-3-naph- 
thoic acid hydrazones of conjugated and free 
ketosteroids. BERNARD CAMBER (introduced by 
R. M. ArcuisBaup). Hospital of the Rockefeller 
Inst. for Medical Research, New York City. 
Conjugated ketosteroids of unhydrolyzed urine, 

blood serum, etc. may be precipitated readily at 

room temperature as hydrazones by addition of 
doth vol. of 0.4% solution of 2-hydroxy-3-naph- 
thoic acid hydrazide (Nature 163: 285) in acetic 
acid. The water washed precipitate from urine 
has been resolved by paper partition chroma- 
tography in a triethylamine—t-butanol—water 
system into at least 10 components which fluoresce 
under blue light. Further resolution may be ob- 
tained in a second dimensional partition of the 
colored sulfanilic acid azo derivatives in a water 
saturted s-butanol system. Quantitation, charac- 
terization and further resolution of these precipi- 
tates and their azo derivatives is being attempted 
by column chromatography on alumina and on 

HIO, oxidized starch or cellulose. Transfer of the 

hydrazide moiety from the steroid to the aldehy- 

dic groups of the column involves a new chromato- 
graphic principle, ‘group exchange.’ The hydro- 
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phobic unconjugated ketosteroids (reference 
standards, desoxycorticosterene, cortisone, bile 
acids, urine hydrolysate extracts) dissolved in 
0.8% solution of the hydrazide in acetic acid 
precipitate as hydrazones on addition of 20 vol, 
of 5% methanol in water. A mixture of the hydra- 
zones of steroids known to occur in the 6-ketonic 
fraction from acid-hydrolyzed urine (isoandroste- 
rone, dehydroisoandrosterone, allopregnanol-3- 
one-20) has been resolved by paper partition 
chromatography in an isopropylether-triethylam- 
ine-water system at 0° C. and also in an isopropy- 
ether-trimethylamine-methanol-water system at 
room temperature. These methods may facilitate 
corticosteroid studies in blood and urine and 
permit removal of ketosteroids from urine without 
acid hydrolysis. The hydrazide moiety apparently 
facilitates fractionation and permits visualization 
and characterization of components. 


Methylation of nicotinamide with a soluble en- 
zyme system from rat liver. G. L. Canroni 
(introduced by 8S. P. Cotowicx). Dept. of Bio- 
logical Chemistry, Univ. of Illinois College of 
Medicine, Chicago. 

The biosynthesis of N'!-methy]-nicotinamide 
(NMeN) demonstrated earlier in liver slices by 
Perlzweig and collaborators (J. Biol. Chem. 150: 
401, 1943) has been studied. It was found that 
NMeN is formed by an enzyme system obtained 
from rat liver. The methyl] donor is L-methionine. 
Betaine is active as a methy! donor only in the 
presence of homocysteine. The reaction is prob- 
ably endergonic and requires Mg**. It was found 
that the energy of the phosphate bond in ATP 
or phosphoglyceric acid, the latter used in con- 
junction with catalytic amounts of ATP, is uti- 
lized for the biosynthesis of NMeN. Oxygen is not 
required. The reaction product was identified as 
NMeN by a) its ultraviolet absorption spectrum, 
b) conversion to a fluorescent product with alkali 
plus methyl-ethyl-ketone, and c) enzymatic oxi- 
dation to . methyl-3 carboxyl-amide-6 pyridon¢. 
The enzyme system from rat liver withstands 
heating at 46° C. for 10 minutes and can be frac- 
tionated in the cold with ammonium sulfate 
between 0.4 and 0.50 saturation. A preparation 
has been obtained which has a specific activity 
1.5-2.5 times as great as the crude liver extract. 
Further work on the purification of the enzyme 
system and the mechanism of the reaction is in 
progress. It is suggested that the enzyme respon- 
sible for the methylation of nicotinamide by 
methionine and ATP be called nicotinamide 
methylkinase. 


Oxidation of L-ascorbic acid by o-iodosobenzoic 
acid. WENDELL T. CaRAway* AND LESLIE HEL- 
LERMAN. Dept. of Physiological Chemistry, Johns 
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Hopkins Univ. School of Medicine, Baltimore, 

Md. 

The oxidation of ascorbic acid by 0-iodosoben- 
zoic acid proceeds as a second-order reaction in 
non-buffered aqueous solutions over the pH range 
from 4-8 with k, equal to 1.3 liters mole“! min“ 
at 25° (half-life 13 hours for 0.001 m solutions). 
The slow rate of the reaction is interpreted on the 
basis of internal chelation in the molecule of o0- 
jodosobenzoic acid since the corresponding m- 
and p-iodosobenzoic acids oxidize ascorbic acid 
practically instantaneously. The acidic compo- 
nent of all buffers tested catalyzed the reaction 
by combining reversibly with o0-iodosobenzoic 
acid to weaken normal internal chelation. An 
autocatalysis, observed in acetate buffer at pH 
4.6 but not in phosphate buffer at pH 7, was traced 
to o-iodobenzoic acid, an end product of the 
reaction. Dehydroascorbic acid had no effect. 
A specific catalytic effect of phosphate on the 
oxidation of ascorbic acid was observed at pH 
7. Cupric ion catalyzed the reaction in agreement 
with observations on the oxidation of ascorbic 
acid by oxygen. The reaction provides a method 
for the study of the controlled oxidation of ascor- 
bic acid under various conditions, a problem of 
considerable interest in view of the undetermined 
role of the vitamin in oxidation-reduction proc- 
esses and the mechanism of its action in vivo. 


Fatty acids as biotin substitutes for Leuconostoc. 
Warner W. Carison, VIRGINIA WHITESIDE- 
CARLSON AND KATHERINE Kospertos (intro- 
duced by Emmett B. CarmicHaEL). Biochemis- 
try Dept., Med. College of Alabama, Birmingham. 
Previously it was found (CARLSON AND WHITE- 

sipE-CarLtson, Proc. Soc. Exper. Biol. & Med. 

71: 416, 1949) that Leuconostoc required biotin in 

glucose and fructose media, but were free of a 

requirement for this vitamin in sucrose media to 

the degree that the disaccharide was utilized via 
the mechanism resulting in dextran synthesis. 

The ability of fatty acids to substitute for biotin 

in these carbohydrate media has now been inves- 

tigated. The fatty acids were used in the form of 
monoesters of polyoxyethylene sorbitan, com- 
pounds known commercially as ‘Tweens.’ With all 

Strains of Leuconostoc employed, Tween 80, the 

mono-oleate, and Tween 20, the mono-laurate, 

produced a higher level of growth in sucrose media 
than was obtained with’ biotin. In their presence 
half-maximal to maximal growth was obtained 
with the various strains in biotin-free glucose and 
fructose media. Reversal of egg white inhibition 
by Tween 80 and Tween 20 was observed only 
with L. dextranicum elai, a strain distinguished 
by giving approximately a quantitative yield of 
dextran from sucrose. Tween 60, the mono-stear- 
ate, and Tween 40, the mono-palmitate, were less 
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active than the oleate and laurate. Their ability 
to substitute for biotin in sucrose media paralleled 
the dextran synthesizing capabilities of the vari- 
ous strains. They could not substitute for biotin 
in media containing the constituent monosaccha- 
rides, and their presence increased the inhibitory 
effect of egg white. Although most reports stress 
the ability of unsaturated fatty acids, especially 
oleic, linoleic and vaccinic acids, to replace biotin, 
in the case of Leuconostoc it appears that lauric 
acid is also highly effective in the form of Tween 
20. 


Genesis of C, dicarboxylic acids in the tri- 
carboxylic acid cycle. S. F. Carson,* J. W. 
Foster, D. 8S. AnrHony* ano E. F. Puares.* 
Biology Division, Oak Ridge National Lab., Oak 
Ridge, Tenn. 

Two recent discoveries concerning biochemical 
genesis of C, dicarboxylic acids require some re- 
investigation and perhaps some reinterpretations 
concerning the tricarboxylic acid cycle. First, the 
recent unequivocal proof of the ‘2C. condensation 
reaction,’ (Foster, Carson, et al. Proc. Nat’l. 
Acad. Sci. 35: 663, 1949); second, the finding that 
metabolic CO, can become incorporated into car- 
boxyl groups of preformed C, dicarboxylic acids, 
but which were synthesized by the 2C. condensa- 
tion reaction (Foster, Carson et al. Proc. Nat’l. 
Acad. Sci., in press). Krebs type malonate 
inhibition experiments were conducted with 
C“H;-CO-COOH and C'!%0,. Malate, succinate, 
lactate and a-ketoglutarate were isolated, purified 
and completely degraded; specific activities were 
determined for both C!* and C"*. The results indi- 
cate that the 2C. condensation reaction cannot be 
excluded from having taken part in the synthesis 
of the C, dicarboxylic acids. It is also indicated 
that one may have to re-examine the quantitative 
significance of the role of CO, in the actual synthe- 
sis of C, dicarboxylic acids, versus the amount of 
labeled CO, which merely enters by simple re- 
versible exchange with already existing C, acids. 
Finally, it should be pointed out that in all the 
malonate experiments, the controls formed as 
much succinate (frequently more) than the treat- 
ment containing substrate. As far as we are aware, 
very few, if any, isotope experiments on the tri- 
carboxylic acid cycle have been conducted with 
controls. Our controls yielded malate containing 
as much C!8 in carboxyl (from C1!*O2) as the py- 
ruvate experiments. 


Structure of cerebrosides. Hersert E. Carter, 
Frep L. GREENWoop* AND CHARLES G..HumIs- 
Ton.* Division of Biochemistry, Noyes Lab. 
of Chemistry, Urbana, IIl. 

In previous work we have shown that triacetyl- 
sphingosine yields acetic acid on catalytic reduc- 
tion as a result of cleavage of the allylic acetoxy 
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group. The product has now been isolated and 
shown to be diacetylsphingine. Oxidation of N- 
benzoylsphingine gave an optically active N- 
benzoylaminostearic acid which, on racemization 
through the azlactone, was converted iato the 
known p.L-benzoyl-a-aminostearic acid. These re- 
sults furnish final confirmation for the structure 
of sphingosine. The optically active benzoyl-a- 
aminostearic acid is tentatively assigned the p- 
configuration on the basis of studies of optical 
rotation of acylated amino acids in various sol- 
vents. Catalytic reduction of hexaacetylphrenosin 
yielded acetic acid but no reducing sugar. Hy- 
drolysis of the product gave sphingixe. The struc- 
ture of cerebrosides will be discussed in the light 
of these data. 


Reaction of ferrocytochrome-c with peroxidases 
and peroxides. Britton CHANCE (introduced 
by J. M. BucHanan). Johnson Research Founda- 
tion, Univ. of Pennsylvania, Philadelphia. 

The reaction of ferrocytochrome-c with the 
peroxide complexes of the 4 purified peroxidases 
(horse-radish (HRP), verdo (VPO), lacto (LPO), 
and cytochrome-c (CCP) peroxidase) has been 
found to be very rapid, of roughly the same or 
greater speed than the combination of these 
peroxidases with other electron donors or with 
hydrogen peroxide. Since the latter reaction has 
a very low energy of activation (< 2000 cal. based 
on experiments on HRP and catalase), it is sug- 
gested that the reaction of the large cytochrome-c 
molecule occurs at a larger active center than the 
iron-porphyrin group of the peroxidases. A char- 
acteristic of the kinetics of the reactions catalysed 
by LPO, VPO, and HRP is a saturation effect 
which may be caused by the formation of a 
peroxidase-peroxide-cytochrome-c complex of a 
dissociation constant of about 1 X 10—* m. Al- 
though CCP has the highest activity (k, for the 
reaction of CCP-H.O2 with cytochrome-c is about 
10° M- X sec” and k, for the others is 0.6 — 1 X 
10’ M-! X sec"! at pH = 4.7) the activity of the 
other peroxidases is considerable and, for HRP and 
VPO, is comparable to rough estimates of the turn- 
over of cytochrome-c in plant cells and leucocytes. 
The activity of the enzymes is fragile; HRP and 
CCP are readily inactivated by the turnover of 
several separate additions of ferrocytochrome-c. 
In the case of HRP, the activity is restored by the 
addition of p phenylene diamine. 


Fractionation of coenzyme A-dependent acetyl 
transfer systems. T. C. Cuovu,* G. D. Nove.u1,* 
E. R. Sraptman* anv Fritz Lipmann. Bio- 
chemical Research Lab., Massachusetis General 
Hospital and Dept. of Biological Chemistry, Har- 
vard Med. School, Boston. 

Pigeon liver extract was fractioned into acetyl 
donor and various acetyl acceptor fractions by use 
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of acetone fractionation in the cold combined with 
protamine precipitation. At pu 8.2, 40% acetone 
precipitates the acetyl donor fraction (ATP-ace. 
tate reaction) together with the acetoacetate- and 
citrate-synthesis acceptor systems. The sulfanil. 
amide acceptor enzyme remains dissolved and may 
be precipitated by increasing the acetone concen- 
tration to 60%. The 40% acetone precipitate was 
dissolved and treated further with protamine. 
Therewith, the acetoacetate acceptor enzyme was 
precipitated and separated from the citrate sys- 
tem which remained in solution. As donor system 
with the acetyl acceptor fractions from liver ex- 
tract, a microbial enzyme (Clostridium kluyveri or 
butylicum, E. coli) may be used which brings 
synthetic acetyl phosphate into reaction. With 
acetyl phosphate as the acetyl donor in such mixed 
enzyme systems, it could be shown that in the 
condensation with oxalacetate to citrate, the 
acetyl-bound phosphate is split off, and free 
citrate is formed. It furthermore appears that 2 
acetyl phosphate molecules enter acetoacetate 
synthesis. This is shown /) by a 2:1 ratio of acetyl] 
phosphate disappearance to acetoacetate forma- 
tion and 2) by use of carboxyl-labelled acetyl 
phosphate. With the latter acetoacetate was 
obtained which was labelled nearly equally in the 
carbonyl and carboxyl positions. 


Succinic dehydrogenase—cytochrome C link in 
heart muscle succinoxidase. HaroLtp W. CLark 
(introduced by Eimer Srorz). Dept. of Bio- 
chemistry, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Several claims have been made for an ‘S-C fae- 
tor,’ that is, a factor necessary for reduction of 
cytochrome c by succinic dehydrogenase and suc- 
cinate. These claims have been attributed, 
however, to unspecific effects in the complex 
association of factors in the particulate matter of 
the succinoxidase system. (KErLiIn, D. anp E. F. 
HartreEE, Biochem. J. 44:205 1949). By ammonium 
sulfate fractionation of a pig heart extract in the 
presence of 2% cholate, a succinic dehydrogenase 
preparation (i.e., one which with succinate re- 
duces O-chloro,2,6-dichlorophenol indophenol) is 
obtained which does not reduce cytochrome c in 
the presence of succinate and KCN. Neither dialy- 
sis of the preparation, nor addition of inert 
proteins or calcium phosphate gel established 
reduction of cytochrome c. Addition of an am- 
monium sulfate fraction obtained with lower 
cholate concentration caused a reduction of cyt0- 
chrome c, and the rate of reduction served as an 
assay for the ‘S-C factor’ activity of the added 
fraction. Cholate itself did not affect the assay in 
the concentrations encountered. Various other 
treatments caused great variations in the ratio of 
‘S-C’ succinic dehydrogenase, indicating the sepa- 
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rate nature of the 2 factors, although an ‘S-C’ 
preparation has not yet been obtained entirely 
free of the dehydrogenase. A combination of am- 
monium sulfate fractionations and Ca3(PO,)s ad- 
sorption has thus far resulted in an ‘S-C’ prepara- 
tion approximately 40-fold purified over the 
original heart muscle extract. 


Effect of cortisone on protein metabolism in the 
rat as studied with isotopic glycine. I. CLARK 
(introduced by R. H. S1tBer). Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

Normal and adrenalectomized rats weighing 
about 220 gm. each received 3 mg. of cortisone ace- 
tate subcutaneously daily for 5 days. They were 
maintained on a constant food intake and received 
1.0% sodium chloride in their drinking water. On 
the fourth day they received a tracer dose of gly- 
cine containing 32% N}5. Urinary urea ammonia, 
total nitrogen and N!5 were determined in the 
usual manner. It was found that cortosione mark- 
edly increased urinary nitrogen excretion. Its 
greatest influence was on the adrenalectomize 
animals. Since the excretion of the isotope reflects 
the amount of nitrogen being used for protein 
synthesis, the amount of protein synthesized can 
readily be calculated. In the animals receiving 
cortisone there was a decrease in protein synthesis 
as compared to the control animals. The sig- 
nificance of these findings and the effect of 
cortisone on the size of the metabolic pool and on 
protein catabolism will be discussed. 


Method for the estimation of 2-keto-hexonic acids. 
Seymour S. CoHeN anp Mary C. LaAnnina.* 
Dept. of Pediatrics, Children’s Hospital of Phila- 
delphia and the Dept. of Physiological Chemistry, 
Univ. of Pennsylvania School of Medicine, Phila- 
delphia. 

Various 2-keto acids condense with o-phenylene 
diamine to form quinoxalines. The spectra of the 
compounds formed by this reagent with pyruvic 
acid and with 2-ketogluconic acid, as an example, 
are quite similar, showing a marked absorption 
maximum at 330 mu. The formation of these com- 
pounds as a function of pH, temperature, concen- 
tration of reagent and duration of heating has been 
examined. Conditions have been established for 
the specific estimation of 2-keto-hexonic acids in 
microgram quantities, unaffected by the presence 
of relatively large amounts of gluconic and 5-keto- 
gluconic acids. Dehydro-ascorbic acid interferes 
markedly in this estimation. The selected condi- 
tions minimize the slight interference by ribose. 
Quinoxaline formation enables the ready detec- 
tion of 2-keto-hexonic acids, otherwise difficulty 
detectable, on paper chromatograms. The applica- 
tion of this reaction to the study of the enzymatic 
degradation of 6-phosphogluconic acid will be 
discussed. 
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Studies on the synthesis of creatine in homog- 
enates of the liver. STANLEY COHEN (intro- 
duced by F. Casor1). Depts. of Pediatrics and 
Biochemistry, Univ. of Colorado School of Medi- 
cine, Denver. 

As part of a study of the synthesis of creatine 
from amino acids by homogenates of the liver of 
the adult and embryonic stages of development 
of various species, a source of error in the anlytical 
procedure has been found. The ‘creatine’ synthe- 
sized by homogenates of beef liver from guani- 
doacetic acid and pi-methionine was found to be 
almost entirely an artefact due to the formation of 
a-keto-y-methiolbutyric acid from p-methionine, 
which gives a marked color with alkaline picrate 
solutions. This interference may be avoided by 
the use of Lt-methionine and adsorption of the 
creatine formed on Lloyd’s reagent prior to the 
determination. The survey of the ability of homog- 
enates of the liver of various vertebrate animals 
to synthesize creatine from .-methionine and 
guanidoacetic acid has indicated that the liver 
of the guinea pig is the most efficient in this re- 
spect. The reaction requires Mg** and is inhibited 
by Catt. The details of these experiments are 
presented. 


Separation of adenosine polyphosphates by ion- 
exchange and paper chromatography. Wa.po E. 
CoHN AND CHARLES E. Carter.* Biology Divi- 
sion, Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Methods for the separation of mononucleotides 

by ion-exchange and paper chromatography, pre- 
viously described, have been applied to the separa- 
tion of AMP, ADP and ATP from their mixtures. 
A quantitative isolation of each of these three 
compounds from the others, as well as from 
adenine and adenosine if present, is achieved by 
successive elution from a strong-base anion-ex- 
change column with 0.01 N-NH,Cl (bases and 
ribosides), 0.01 N — HCl (AMP plus monophos- 
phorylated nucleotides, if present), 0.01 N — 
HCl + 0.02 N NaCl (ADP) and 0.01 N — HCl + 
0.2 N NaCl (ATP). Quantities of between 0.1 and 
10 mg. can be handled on a1 cm. X 1 cm.” column 
at flow rates of up to 3 ml/cm.? min., using 100 ml. 
volumes of these reagents after absorption of the 
mixture from ammoniacal solution. Paper chromat- 
ograms are developed with an isoamyl] alcohol- 
disodium phosphate mixture and the components 
are detected by fluorescence as previously re- 
ported. Analyses of various commercial prepara- 
tions of ADP and ATP show varying amounts of 
the compounds. The ion-exchange separation, ac- 
complished within 3 hours, is suitable both for 
analysis and the preparation of pure material. 


Absorption and distribution of C'* labeled fatty 
acids in the rat. Joun G. Conieuio,* Car E. 
ANDERSON* AND C. 8. Rosrnson. Dept. of Bio- 
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chemistry, Vanderbilt Univ. Med. School, Nash- 

ville, Tenn. 

The deposition of fatty acids in the liver and 
depot fat of rats was studied 5 and 7 hours after 
feeding C-labeled fatty acids obtained by bio- 
synthesis. Five young fasted rats were fed between 
83 and 275 mg. of the labeled fatty acids and killed 
5 or 7 hours after feeding. The highest concentra- 
tion of radioactivity was found in the liver, but a 
significant percentage was found in the mesentery 
lipids. No differences were observed in the distri- 
bution of the adsorbed C" in the lipids of these 
tissues between the 5- and 7-hour experiments. In 
the liver the specific activity of the triglyceride 
fatty acids was always higher than that of the 
phospholipid fatty acids. The ratio between the 
two was constant and averaged 2.23. In 3 experi- 
ments the fatty acids associated with the esterified 
cholesterol had a higher specific activity than 
those of the neutral fat fraction. The ‘free fatty 
acids’ of the liver had a specific activity identical 
with that of the phospholipid fatty acids suggest- 
ing an origin in the autolytic decomposition of the 
phospholipids of the excised liver. In the mesen- 
tery the major part of the C™ of the total fatty 
acids was associated with the neutral fat fraction, 
but in the two experiments the specific activity of 
the phospholipid fatty acids was higher. The free 
fatty acids of the mesentery had a higher specific 
activity than any other fraction indicating a 
deposition of absorbed fatty acids or soaps as such. 
In 5 to7 hours an average of 80% of the ingested 
fatty acids was absorbed and a small fraction 
oxidized. 


Oxidation of triphosphopyridine nucleotide by 
plant enzymes. Eric E. Conn* anv BirRGIT 
VENNESLAND. Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Ill. 

Fractionation of the soluble proteins of wheat 
germ has led to the observation that this plant 
source contains a number of enzymes which act 
upon triphosphopyridine nucleotide (TPN) as a 
substrate. One protein fraction causes a destruc- 
tion of the nucleotide. It hydrolyzes one phos- 
phate group very rapidly from oxidized TPN but 
not from reduced TPN. Pyrophosphatase activity 
is also present. A separate protein fraction 
catalyzes the aerobic oxidation of reduced TPN. 
At least two different proteins are necessary for 
the oxidation. The reaction is inhibited by cyanide 
and by catalase. Accumulation of hydrogen 
peroxide cannot be demonstrated. Cytochrome c 
is not a component of the enzyme system. All 
active preparations contain high peroxidase and 
cytochrome peroxidase activity. Purified horse- 
radish peroxidase alone cannot cause the oxidation 
of reduced TPN, either in the presence or the 
absence of added hydrogen peroxide. When horse- 
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radish peroxidase is added to the wheat germ 
enzyme, however, a stimulation of the rate of oxi- 
dation of reduced TPN is observed. Reduced 
diphosphopyridine nucleotide is oxidized about 
one-fourth as rapidly as reduced TPN. The oxida- 
tion of both substances appears to ccur by a 
mechanism different in nature from that pre- 
viously postulated for hydrogen transport from 
pyridine nucleotides to molecular oxygen. 


Metabolic fate of the isopropyl group of leucine. 
Minor J. Coon (introduced by D. Wricur 
Witson). Dept. of Physiological Chemistry, Univ. 
of Pennsylvania School of Medicine, Philadelphia. 
In liver tissue, the a and 8 carbons of leucine 

split off as a two-carbon unit which is capable of 

condensing to form acetoacetate. Experiments 
have recently been carried out to determine 
whether the isopropyl group of the amino acid also 
contributes to ketone body formation. Liver slices 
from fasted rats were incubated at 38° in a Ringer- 
phosphate buffer solution containing +-C"- 
leucine. The acetoacetate which was produced 
was degraded independently by permanganate and 
by Denigés’ reagent, and it was found to be labeled 
chiefly in the carbonyl carbon. In similar experi- 
ments where §-C"'-isovaleric acid was the sub- 
strate, the resulting acetoacetate and B-hydroxy- 
butyrate were each degraded by standard 
procedures to yield acetone and carbon dioxide. 

From the radioactivity of the products, it was 

calculated that in each acid the amount of C" in 

the 8 carbon was approximately 20 times that in 
the carboxyl carbon. It is proposed that the iso- 

propyl group of leucine (or isovalerate) yields 4 

two-carbon intermediate which acts almost ex- 

clusively as an acetylating agent in forming aceto- 
acetate. A similar hypothesis has been used by 

Crandall, Brady and Gurin in order to explain the 

behavior of the terminal fragment arising from 

octanoic acid. 


Effect of niacin and tryptophane in counteracting 
toxicity of crystalline borrelidin for rats. J. M. 
CooprerMaAN,* S. H. Rusin AnD B. TaBENKIN.* 
Depts. of Nutrition and Microbiology, Hoffmann- 
La Roche Inc., Nutley, N. J. 
The production of pellagra-like signs in animals 

fed toxic materials has been reported by several 

investigators. The role of corn in the production 
of niacin deficiency in the rat has been described 
by Krehl et al. Berger, Jampolsky and Goldberg 
described the isolation from broth of a Strepto- 
myces species of a rather toxic crystalline anti- 
biotic, borrelidin; a borrelidin-like material was 
also found in concentrated corn steep liquor. 

Experiments were designed to test the effective- 

ness of niacin and tryptophane in overcoming the 

toxicity of borrelidin in the rat. The basal ration 

contained 20% casein, 71% sucrose, 4% salts IV, 
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3% cod liver oil and 2% corn oil. Vitamins were 
supplied in large excess (5-50 times known mini- 
mum requirements). Rats were given 10 mcg. 
borrelidin per day orally and their growth com- 
pared to a control group receiving no borrelidin 
and a group of rats receiving 1 mg. niacin in addi- 
tion to 10 meg. borrelidin per day. At the end of 4 
weeks, the average gain per week in grams was 
control group 31, borrelidin group 11, borrelidin 
and niacin 22. In another experiment designed to 
test the effect of tryptophane in overcomine the 
toxicity, the borrelidin, niacin and tryptophane 
supplements were added directly to the basal ra- 
tion. The average gain per week in grams at the 
end of 4 weeks was: control group 35; group receiv- 
ing 1 mg. borrelidin/kg. of ration: 14; group re- 
ceiving 1 mg. borrelidin and 500 mg. niacin/kg. 
of ration: 20; and group receiving 1 mg. borrelidin 
and 5 grams pL-tryptophane/kg. of ration: 18. 


Amylo-1,6-glucosidase. Grerty T. Cori AND 
JosePpH LARNER.* Dept. of Biological Chemistry, 
Washington Univ. School of Medicine, St. 
Louis, Mo. 

Phosphorolysis of branched polysaccharides by 
plant or animal phosphorylase stops when the 
enzyme approaches a branch point where one glu- 
cose residue is connected instead of with two, with 
three others, one of which is in 1,6-linkage. Thus 
only 40% of glycogen undergoes phosphorolysis 
and a limit dextrin is left. When a protein fraction, 
obtained from muscle, is added to phosphorylase, 
the entire glycogen molecule is digested. This frac- 
tion contains an enzyme for which the name 
amylo-1 ,6-glucosidase is proposed. A solution con- 
taining polysaccharide, phosphate, muscle phos- 
phorylase and glucosidase was incubated (10 min.) 
until the glycogen had disappeared. Protein, phos- 
phorylated sugar and salt were then removed from 
the solution and paper chromatography for reduc- 
ing sugars carried out on it. A single spot was 
obtained which was identified as glucose. Quanti- 
tative determinations of glucose and _phos- 
phorylated sugar revealed that the ratio, 
glucose/phosphorylated sugar, varied in propor- 
tion with the degree of branching of the polysac- 
charide used. Lowest values were obtained with 
amylopectins, glycogen was intermediate and 
limit dextrin gave the highest values. It is con- 
cluded that the glucosidase acts by hydrolyzing 
the 1,6-linkage in amylo polysaccharides once this 
linkage has been exposed by preceding phos- 
phorylase action. Six glucose residues are left 
distal to each branch point after exhaustive 
phosphorylase action. In order to explain the for- 
mation of glucose one must assume that these 
residues are unevenly distributed, one branch hav- 
ing one and the other 5 glucose residues. The 
present findings furnish an explanation for the 
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observation that small amounts of glucose are 
formed in muscle during rapid breakdown of 
glycogen. 


Subacute toxicity of radioactive phosphorus as 
related to the composition of the diet. 
W. E. Cornatzer,* GeorGce T. HARRELL, JR.,* 
Davin CaYER* AND CaMILLo ArRTom. Depts. of 
Biochemistry and of Internal Medicine, Bowman 
Gray School of Medicine, Winston-Salem, N. C. 
Mice were maintained on various diets for 5 days 

before and 21 days after the injection of a single 
dose of P32 as NazHPO,. The percentage survival, 
the time at which 50% deaths occurred and the 
average survival time were recorded. Neither the 
fatty infiltration of the liver (produced by a low 
protein, high fat diet or by poisoning with CCl,), 
nor its prevention by supplementing the diet with 
choline affected appreciably the toxicity. Sus- 
ceptibility to radiation injury by P*? was lowest 
in mice on a 10% casein, 5% fat diet, and increased 
distinctly when the protein, or the fat level, or 
both, were increased. It is suggested that these 
findings may be related to the specific dynamic ac- 
tion of dietary protein and fat. Increasing the 
phosphate content of the diet seemed to protect 
the animals, to a certain extent, presumably as the 
result of an increased exchange of the P*? deposited 
in the bones. 


Sulfur metabolism of £. coli. D. B. Cowte anpb 
M. Sanps (introduced by HELEN M. Dyer). 
Carnegie Inst. of Washington, Dept. of Terrestrial 
Magnetism, Washington, D. C. 

The utilization of sulfur by £Z. coli has been in- 
vestigated through studies of the multiplication 
of cells, uptake of S* by growing cells, and the bio- 
synthesis of compounds containing S*5. The 
growth of cultures of EF. coli is found to depend 
upon sulfur concentration for low levels of sulfur 
incorporated into media as sulfate, sulfite or 
sulfide, while for higher concentrations growth is 
independent of sulfate level and is inhibited by 
sulfite and sulfide. When ‘water-space’ sulfur is ac- 
counted for, the uptake of S** may be quantita- 
tively described by a Langmuir adsorption iso- 
therm. Furthermore, it is demonstrated that, in 
the presence of adequate amounts of sulfur, S** 
uptake is directly proportional to the number of 
new cells formed in a growing culture, indicating a 
sulfur composition of 3 to 4 mg. sulfur/ml. of bac- 
terial cells. Methionine containing S* is identified 
as one of the products of sulfur metabolism while 
the presence of other S*5 compounds is indicated. 


Fixation of carbon dioxide by mammalian tissues 
and its relation to carbohydrate metabolism. 
Rosert K. Crane* anp Eric G. Batu. Dept. of 
Biological Chemistry, Harvard Med. School, 
Boston, Mass. 
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Studies on CO; fixation were carried out by in- 
cubating tissue with pyruvate in the presence of 
C™“O,. The residual pyruvate at the end of the 
experiment was isolated and purified as the 2,4- 
dinitrophenylhydrazone and the radioactivity of 
this derivative was assayed. Intact ox retina and 
rat diaphragm show high rates of CO; fixation. In 
the case of ox retina, the formation of radioactive 
pyruvate would appear to involve the following 
reversible reactions: 


CO. + pyruvate + TPN: H.—malate+ TPN (1) 
malate =< fumarate + H.O (2) 


The energy requirement is apparently met by 
coupling of reaction (1) with reaction (3). 


glucose-6-phosphate + TPN = 6-phospho- 
gluconate + TPN-H: (38) 


Evidence for this is furnished by the following ob- 
servations: 1) Anaerobically the rate of incorpora- 
tion progressively decreases with time and is 
virtually zero at the end of two hours. The glyco- 
gen content of ox retina is found to average only 
0.92 ug/mg. wet weight. The addition of glucose 
anaerobically maintains the rate constant for at 
least 4 hours and at a level equal to the aerobic 
rate. 2) Neither arsenate which inhibits the pro- 
duction of ATP by the triosephosphate dehydro- 
genase reaction nor fluoride which inhibits the 
enolase reaction has any large inhibitory effect on 
anaerobic CO, incorporation. 3) Iodoacetate in 
concentrations sufficient to inhibit glycolysis by 
95% actually increases the anaerobic rate by 75%. 


Influence of dietary protein. Frank A. CsonkKa. 
Bureau of Human Nutrition and Home Economics, 
Agricultural Research Admin., USDA, Wash- 
ington, D.C. 

The nitrogen, methionine and cystine contents 
of the hen egg will be discussed in reference to their 
distribution in the egg white and yolk as affected 
by 1) aging of the hen and 2) by the feed. Eggs of 
pullets in their first-year laying season were 
analysed. As pullets, fed a low protein diet, aged, 
nitrogen decreased in the egg white and increased 
in the yolk; with pullets fed a high protein diet 
the nitrogen increased in both. The quantities of 
sulfur amino acids in the white and yolk of their 
eggs generally paralleled the changes in nitrogen 
values. However, the cystine/methionine ratio in 
the egg white decreases with aging of the pullet 
regardless of the diets employed here. An in- 
creased ratio in the yolk resulting from aging was 
found to be statistically significant only during 
the low protein dietary regimen. This increased 
ratio in the yolk, characteristic for eggs laid by 
older pullets, may be duplicated in younger 
pullets’ eggs by feeding them a high protein diet. 
Enzymatically digested casein in the hen’s feed in- 
creased the cystine and methionine content of the 
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egg to the same extent as did casein. Previously we 
reported that free methionine supplementation to 
the hen’s feed did not alter the egg sulfur amino 
acid content. The experiment with predigested 
casein indicates the importance in protein synthe. 
sis of the availability and simultaneous absorption 
of all the amino acids required. 


Effect of high pressures on activity of proteinases, 
A. LauRENcCE CurRL* AND EuGENE F. Janse, 
Enzyme Research Division, Bureau of Agricul- 
tural and Industrial Chemistry, Agricultural Re- 
search Admin., USDA, Albany, Calif. 

The effect of high pressures on the activation of 
chymotrypsinogen by trypsin has been studied in 
connection with a general investigation of the ef- 
fect of high pressures on enzymes, in particular crys. 
talline proteinases. Chymotrypsinogen was not 
activated by pressure in the absence of trypsin. No 
significant change in the extent of activation by 
trypsin was found under pressures up to 700 bars. 
About 10% less activation than in an unpressed 
system was observed under a pressure of 1000 bars. 
The inhibition of the reaction increased with in- 
crease in pressure and practically no reaction oc- 
curred at 3000 bars. Up to this pressure the 
activation proceeded after release of the pressure 
at practically the same rate as initially in the 
control. Following release of systems at higher 
pressures than this, progressively less activity was 
obtained, until after pressing at 5700 bars no active 
enzyme was formed. The effect on the mixture of 
chymotrypsinogen and trypsin was much greater 
than on either protein alone. 


Proteins of cellular nuclei. R. Duncan DALiM, 
Wixuram R. Kirkuam, TunG-yvE Wang, Lior 
E. THomas AND Dennis T. Mayer (introduced 
by SamMuEL Bropy). Depts. of Biochemistry and 
Agricultural Chemistry, Univ. of Missouri, 
Columbia. 

It was previously reported that boar spermato- 
zoa contain alkali-soluble protein fractions which 
are precipitable by acid. Mechanical separation of 
the heads of these cells from the tails and mid- 
pieces has shown that all such proteins are present 
in the heads. By extracting the cells first with 0.1 
N sodium hydroxide there is obtained only one 
protein fraction which precipitates with acetic 
acid at about pu 6. Subsequent extraction with 
1.0 n sodium hydroxide yields a small fraction 
precipitating with acetic acid at about px 10. 
Neither of these fractions contains appreciable 
quantities of nucleic acid. The residue is com- 
posed entirely of ‘ghost’ heads which are rich in 
arginine and nucleic acid. Rat liver nuclei isolated 
by the Dounce procedure and calf thymus 
‘chromosomes’ isolated by the method of Mirsky 
and Ris contain an alkali-soluble protein fraction 
which precipitates at about px 6. After extraction 
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of the nucleohistone and the ‘px 6 fraction’ from 
the liver nuclei or thymus ‘chromosomes’ only a 
small residue remains, the chemical nature of 
which remains to be determined. 


Effect of exclusion of oxygen from the hydrolysis 
by Blau’s method upon detection of thyroxine 
from thyroglobulin. MarsHa.u E. Deutscu (in- 
troduced by Istpor GREENWALD). Dept. of 
Chemistry, New York Univ. College of Medicine, 
New York City. 

Beef and sheep thyroglobulin containing, re- 
spectively, 0.821 and 0.784% iodine were hy- 
drolyzed by Blau’s method (J. Biol. Chem. 110: 
351, 1935) with the exception that the hydrolyses 
were performed in tubes which had been sealed 
immediately after the air in them had been dis- 
placed by nitrogen. Under these conditions, the 
author could not identity thyroxine in the 
‘thyroxine’ fraction. When the hydrolyses were 
performed in sealed tubes in the presence of added 
thyroxine equivalent to 0.237% by weight (sheep 
thyroglobulin) or under a reflux condenser (beef 
thyroglobulin), the presence of thyroxine was 
demonstrable. In hydrolysates of commercial egg 
albumin, 0.090 but not 0.045% thyroxine (added 
before hydrolysis) was easily detectable, The 
method used was to concentrate and chromato- 
graph the material in the butanol extracts. 
Thyroxine and diiodotyrosine were identified by 
the Ry of substances giving the following reac- 
tions: a) quenching of the fluorescence of the paper 
under ultra-violet light, b) the colors appearing 
upon spraying with ninhydrin a longitudinal strip 
cut from the paper, c) the colors appearing on a 
strip sprayed with Millon’s reagent, d) the colors 
appearing upon spraying with 1) acidulated 
starch-KIO; solution, 2) NaNO, solution and 3) 
NH; solution in that order. 


Preliminary characterization of two biotin-con- 


taining fractions in beef liver. Danie. F. 

DickeL,* A. E. AXELRop* anD Kuiaus Hor- 

MANN. Dept. of Chemistry, Univ. of Pittsburgh, 

Pittsburgh, Pa. 

A large fraction of the biotin in animal tissues 
has been assumed to be firmly bound to the tissues 
and treatments known to destroy proteins have 
been used routinely to liberate the vitamin from 
these materials for microbiological assay. The 
present study was directed towards the isolation 
and characterization of biotin protein complexes 
from animal tissues, since it seems likely that 
they represent the enzymatically active forms of 
biotin. Beef liver was dehydrated with acetone 
and the resulting acetone liver powder extracted 
under mild conditions. The resulting extracts were 
assayed by the yeast growth method for their 
biotin content before and after hydrolysis with 
acid. It was found that beef liver contains at least 
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two distinct biotin-containing fractions. One of 
these is extractable with a buffer at px 3 and loses 
its biotin activity on dialysis, the other is soluble 
in dilute sodium hydroxide and is not affected by 
dialysis. The px 3 soluble substance has prac- 
tically the same biotin activity before and after 
acid hydrolysis, in contrast to the alkali soluble 
compound which has very little activity initially 
but becomes highly active following hydrolysis 
with sulfuric acid. In accordance with the ac- 
cepted term flavoprotein we propose that the term 
biotoprotein be applied to biotin-containing pro- 
teins os they occur in tissues. It is assumed that 
the sodium hydroxide soluble material represents 
such a biotoprotein. The possible enzymatic func- 
tions of this material are under investigation. 


Studies on aconitase. SHERMAN R. DicKMAN AND 
A. A. CLoutiEr (introduced by Emit L. Suir). 
Dept. of Biological Chemistry, University of 
Utah College of Medicine, Salt Lake City. 
Aqueous extracts of horse heart exhibiting aco- 

nitase activity have been prepared almost free of 
the red pigment or pigments which usually accom- 
pany the enzyme. The pigmented material is ex- 
tracted first by blending ground, frozen heart 
with dilute ethyl alcohol, followed by centrifuga- 
tion. The supernatant solution is highly colored 
and contains little aconitase activity. The residue 
is immediately blended with water or phosphate 
buffer and chloroform and the emulsion centri- 
fuged. The clear, pale pink supernatant solution 
exhibits appreciable aconitase activity. This ac- 
tivity can be augmented considerably after over- 
night incubation with Fe**+ and cysteine. Addi- 
tional pigment can be subsequently removed 
from such solutions by fractionation with ammo- 
nium sulfate. The activating and stabilizing effect 
of ferrous ion (DickKMAN AND CLouTIER, Arch. 
Biochem. In press) on crude aconitase prepara- 
tions has been extended to the ammonium sulfate 
fractions. Many solutions which exhibit very low 
aconitase activity have been found to develop 
appreciable activity after incubation with ferrous 
ammonium sulfate. This activation occurs rela- 
tively slowly and often the solution does not ex- 
hibit maximum aconitase activity until after one 
to two days’ incubation. 


Neutral mucopolysaccharides from various ani- 
mal tissues. ZACHARIAS DISCHE AND MARTHA 
Osnos.* Dept. of Biochemistry, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

Fractions of neutral mucopolysaccharides were 
prepared from brain, kidney, muscle, heart and 
pancreas of rat, mouse kidney, sarcoma 180 and 
human serum. Nucleic acids were removed from 
homogenized tissues by 48 extraction with 5% 
TCA at room temperature, lipids by ethanol- 
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ether extraction. The residue, dissolved in ~ 


NaOH, was precipitated with 90% ethanol; the 
precipitate hydrolyzed in 5 n KOH for 3» at 100°. 
One polysaccharide fraction was obtained by pre- 
cipitating the hydrolysate with 2; a second with 
9, volumes of ethanol (fraction II). True sugars 
in fraction II were identified and quantitatively 
determined by the spectraphotometric absorp- 
tion of products of their reactions with cysteine 
in H.SO,, by the characteristic speed of destruc- 
tion of these products by water (J. Biol. Chem. 
175: 595, 1948; 181: 379, 1949; Arch. of Biochem. 
22: 169, 1949), and by fermentation. Hexosamine 
was determined by a new reaction with indole and 
HCl. Fraction II from 10 g brain, kidney and 
serum contained, 3,5-5 mg. of carbohydrate, con- 
sisting of hexosamine, p-mannose, galactose and 
methylpentose. Approximate mannose: galactose 
ratios for brain, kidney, serum were 7;2; 1 respec- 
tively. Methylpentose: galactose varied in the 
same range as in purified blood group substances 
from various sources. The amount of hexosamine 
was roughly half of the sum of mannose plus 
galactose. Smaller amounts of the same sugars 
were found in fraction II of the other tissues. 
These findings suggest the presence in most ani- 
mal tissues of protein bound polysaccharides of 
the type found in serum and blood group sub- 
stances. 


Effect of vitamin B,, on the reduction of S-S com- 
pounds in vitro. Jacop W. Dusnorr. California 
Inst. of Technology, Pasadena. 

Addition of vitamin By. concentrates to liver 
slices and homogenates increases the reduction 
of S-S compounds by preformed and added hydro- 
gen donors. The specificity of hydrogen donors 
and the relation of this effect to methionine syn- 
thesis from homocystine will be discussed. 


Synthesis of peptides containing amino acid an- 
tagonists. FLoyp W. DuNN anp Karu DITTMER 
(introduced by V. pu VigNnEAupD). Depts. of 
Chemistry of Univ. of Colorado, Boulder, and 
Florida State Univ., Tallahassee. 

The following peptides have been prepared by 
the Bergmann carbobenzoxy method: carbobenz- 
oxyglycyl-8-2-thienylalanine (I), carbobenzoxy- 
glycyl-8-3-thienylalanine (II), carbobenzoxy-§-2- 
thienylalanylglycine (III), carbobenzoxyglycyl- 
para-methylphenylalanine (IV), carbobenzoxygly- 
cyl-8-1-naphthylalanine (V), and carbobenzoxy- 
glycyl-8-2-naphthylalanine (VI). The sulfur-con- 
taining carbobenzoxypeptides were reduced with 
phosphonium iodide to obtain glycyl-8-2-thienyl- 
alanine (VII), glycyl-8-3-thienylalanine (VIII), 
and §-2-thienylalanylglycine (IX); glycyl-para- 
methylphenylalanine (X) was prepared by the 
usual catalytic method of hydrogenation of IV. 
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Compounds VII, VIII and IX inhibit the growth 
of Escherichia coli, 50% inhibition being produced 
by 2.27, 1.15y, and 1.257, respectively; this com. 
pares with 50% inhibition obtained by 1.05y of 
free 8-2-thienylalanine or by 0.6y of 8-3-thieny]- 
alanine. The growth inhibition caused by the pep- 
tides containing amino acid antagonists can be 
reversed by phenylalanine or para-methylpheny]- 
alanine, 50% reversals being obtained with 1.4, 
and 1.6y, respectively. 8-2-Thienylalanine inhibi- 
tion can be reversed by phenylalanylglycine, 
glycylphenylalanine or glycyl-para-methylphen- 
ylalanine, with 50% reversals occurring at the 
following levels, respectively: 1.9y, 2.3y and 5.47. 
When yeast is used as the test organism the 
peptides are much less effective than the cor- 
responding free amino acids either as inhibitors 
or as reversers of inhibition. The enzyme car- 
boxypeptidase splits compounds I, II, IV, V and 
VI. 


Two-dimensional ionophoresis and electrophore- 
sis. E. L. Durrum (introduced by Ray G. 
Daceas). Med. Dept. Field Research Lab., Fort 
Knorz, Ky. 

A technique for the separation of amino acids, 
peptides and proteins wherein an electrical poten- 
tial is applied across the ends of filter paper strips 
saturated with electrolyte solutions, to which 
have been applied at narrowly circumscribed 
intermediate areas the mixtures to be separated, 
has been extended in a manner analogous to two- 
dimensional paper chromatography. The method 
appears to be widely applicable and to be much 
more rapid than conventional paper chroma- 
tography. The technique will be described to- 
gether with examples of types of separations 
attainable. 


Microbiological response to amino acid deriva- 
tives. CHarLeEs H. Eapes, Jr. (introduced by 
T. P. Nasu, Jr.). Dept. of Chemistry, School of 
Biological Sciences, Univ. of Tennessee, Mem- 
phis. 

The acetyl, chloroacetyl, and acetyldehydro 
derivatives and the keto analogs of leucine, 
phenylalanine, tryptophan, and valine were in- 
vestigated with regard to their growth effects on 
3 commonly used microorganisms, Lactobacillus 
arabinosus, Lactobacillus casei, and Leuconostoc 
mesenteroides. The results indicate that the acetyl 
and chloroacetyl derivatives of pi-leucine were 
effective in replacing the amino acid for the growth 
of L. arabinosus. pu-acetyl and pt-chloroacety! 
tryptophan were used in place of pL-tryptophan 
by L. casei. The keto analogs of leucine and valine 
were used by both L. arabinosus and L. casei to 
the same extent as the pL amino acids were used. 
The acetyldehydro derivatives of the amino acids 
investigated were all ineffectual in supporting the 
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growth of the microorganisms used. The relation- 
ships of the growth responses observed are dis- 
cussed with regard to possible metabolic pathways 
and with regard to the interpretation of micro- 
biological assays. 


Metabolism of purines and pyrimidines in growing 
yeast. Mary Epmonps,* ADELAIDE M. DeEL- 
LuvA* AND D. Wricut Witson. Dept. of Physio- 
logical Chemistry, Univ. of Pennsylvania School 
of Medicine, Philadelphia. 

In order to study the metabolism of the purines 
and pyrimidines sodium formate containing radio- 
active carbon was placed in the medium of grow- 
ing yeast. After 2 hours the yeast was harvested 
and the incorporation of radioactive carbon was 
investigated. Adenine isolated from the purines 
of the nucleotides contained 1500 counts/min/m 
mol carbon. Guanine and adenine from the nucleic 
acids contained about 120 counts/min/m mol 
carbon. Thus the radioactivity of the nucleotide 
adenine was over 10 times that of the nucleic acid 
purines suggesting a much more rapid turnover 
of nucleotide adenine. This contrasts with the 
results found with rats in which the turnover of 
adenine from the two sources was practically the 
same. No activity was found in uracil. Actively 
growing yeast was transferred to a fresh medium 
containing methylene-labeled glycine. After one 
hour, the yeast was harvested and purines and 
pyrimidines of nucleic acids were isolated. The 
C'* had been incorporated into the purines but 
not into uracil. 


Transformation of strophanthidin into compounds 
structurally related to steroid hormones. Maxt- 
MILIAN EHRENSTEIN AND Mary A. WAGNER.* 
George S. Cox Med. Research Inst., Univ. of Penn- 
sylvania School of Medicine, Philadelphia. 

It is intended to prepare from strophanthidin 
steroids which are derived from progesterone, 
1l-desoxycorticosterone and 17-hydroxy-11-des- 
oxycorticosterone in that the angular carbon 
atom 19 between rings A and B is either missing 
(19-nor compounds) or is present in an oxygenated 
form e.g. as a primary alcohol, aldehyde or car- 
boxyl group. In a previous publication (EHREN- 
STEIN AND JOHNSON. J. Org. Chem. 11: 823, 1946) 
the transformation of strophanthidin (I) into 
ethyl 3(8),5,19-trihydroxyetiocholanate (II) was 
described. Selective tritylation yielded ethyl 19- 
tritoxy-3(8) ,5-dihydroxyetiocholanate (III) (Ex- 
RENSTEIN, JOHNSON, OLMSTED, VIVIAN AND WaG- 
NER. J. Org. Chem. In press). This was oxidized 
with N-bromacetamide to ethyl 19-tritoxy-3-keto- 
5-hydroxy-etiocholanate (IV), m.p. 178-181°; [al»* 
~—2.5°. Hydrolysis of the latter by acetic acid gave 
ethyl 3-keto-5,19-dihydroxyetiocholanate (V) 
Which was subjected to purification by means of 
Girard’s Reagent T. This treatment was con- 
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nected with simultaneous dehydration, so that 
ethyl 3-keto-19-hydroxy-A‘-etiocholanate (VI) re- 
sulted; m.p. 185.5-187°; [a],2* + 137.6° (CHCI;); 
A max. 243 mu (e = 15000). It was subsequently 
found that V can be prepared much simpler by 
subjecting II directly to oxidation with 2 moles of 
N-bromacetamide. The primary OH-group at car- 
bon atom 19 is inert and therefore remains intact. 
Purification of the reaction product V by way of 
the Girard compound is connected with complete 
dehydration and hence a good yield of VI was ob- 
tained. The latter was further characterized by its 
oxime C22H;;0.N; m.p. 93-102°, remelt. 157-162° 
and the acetate C2,H;,0;. Further investigations 
have also been carried out with the 20-ethyl ester 
of 3(8)-acetoxy-5-hydroxy-21-norpregnane-19, 20- 
dioic acid (VII) (EHRENSTEIN, JOHNSON, OLM- 
STED, VIVIAN AND WaGNER. J. Org. Chem. In 
press.) 


Reversible denaturation of chymotrypsinogen. 
Max A. EISENBERG* AND GEORGE W. SCHWERT. 
Dept. of Biochemistry, Duke Univ., Durham, 
N.C. 

Although the reversible inactivation of trypsin 
and of chymotrypsin by heat has been studied by 
Northrop and Kunitz (Crystalline Enzymes. New 
York: 1948), the question whether the reactions 
involved are intermolecular or intramolecular has 
not been unequivocally answered (NEURATH, et 
al. Chem. Rev. 34: 157, 1944). In order to avoid the 
autolytic side reactions which attend studies 
made with the active enzymes, crystalline chymo- 
trypsinogen, which behaves in a similar way, has 
been used for the present measurements. At pH 
values between 2 and 6 and at temperatures be- 
tween 50° and 60° the reactions involved can be 
represented by: 


I II 

Native — ‘Reversibly denatured’ — Denatured 
In salt-free solutions equilibrium I is reached 
very rapidly as the temperature is raised. The 
heat of the forward reaction is about 160,000 
calories/mole if a bimolecular reaction is assumed. 
Equilibrium I is shifted markedly to the right 
when the pH is decreased below pu 3. Two to 3 
protons appear to participate in the formation of 
the ‘reversibly denatured’ protein. Reaction II 
is favored by high temperatures, by high protein 
concentrations, and by pH values greater than 3. 
In solutions of 0.1-0.2 ionic strength the ‘revers- 
ibly denatured’ protein is precipitated in the 
region of 60° but redissolves as the temperature is 
raised. From the kinetics of these reactions and 
from physical measurements it is concluded that 
the process of ‘reversible denaturation’ of chymo- 
trypsinogen involves an aggregation of protein 
rather than an intramolecular change in the 
protein molecule. 
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Comparison of lymphoid tumor and muscle elec- 
trolyte composition in patients treated with 
ACTH and cortisone acetate. LEonarp P. EL- 
IEL, Otor H. PEARSON, BERNICE Katz AND 
Frances W. Krantz (introduced by Konrap 
DosrinER). Division of Clinical Investigation, 
Sloan-Kettering Inst., New York City. 
Marked, progressive decrease in the size of en- 

larged lymph nodes and of enlarged spleens has 

been demonstrated in patients with chronic lym- 
phatic leukemia and follicular lymphosarcoma 


who were given ACTH or cortisone acetate (Can-. 


cer 2: 943, 1949). During treatment these patients 
exhibited phosphorus excretions (corrected for 
calcium) which were approximately twice that 
expected from the nitrogen loss, based on the 
usually accepted P/N ratio in normal protoplasm. 
Analyses of dry, blood-free, fat-free tissues from 
4 of these patients revealed phosphorus concen- 
trations which, per unit of nitrogen, were 3 times 
higher in tumors and lymphocytes than in muscle. 
It is believed, therefore, that the high phosphorus 
excretion indicates tumor destruction resulting 
from ACTH and cortisone administration. The 
ratio of P to N excreted lies midway between the 
ratio found in tumor tissue and that in muscle, 
providing evidence that both normal tissue and 
tumor were being destroyed. No significant 
changes in tissue P or N concentration were evi- 
dent after therapy. The K(mEq.)/N(gm.) ratio 
in untreated tumor tissue was 4.0-4.4, in muscle 
2.2-3.0. Two patients demonstrated slight falls 
(15, 25.5 mEq/kg.) in muscle potassium and large 
falls (194.4, 79.7 mEq/kg.) in tumor potassium 
under therapy. The K/N ratios in the tumors fell 
to 3.0 and 3.7. A third patient showed no change. 
The significance of these findings with respect to 
growth and destruction of tumor tissue will be 
discussed. 


Inhibitory effects of 2,6-diaminopurine on growth 
of Lactobacillus casei. GertrupE B. EL1on* 
AND GrEorRGE H. Hitcutnes. Wellcome Research 
Labs., Tuckahoe, N.Y. 
2,6-Diaminopurine strongly inhibits the growth 

of Lactobacillus casei in a medium containing folic 

acid and no purines. This antagonism of folic acid 
is not competitive and is only partiaily reversed 
by increasing the concentration of folic acid. At 
low levels of diaminopurine, reversal of the in- 
hibition may be obtained with adenine, guanine, 
xanthine or hypoxanthine, whereas at high levels 
of the inhibitor, only adenine is effective; reversal 
by adenine takes place over a wide range of con- 
centration of the inhibitor. When Lactobacillus 
casei is grown in a medium containing thymine and 

a purine, in place of the folic acid medium, dia- 

minopurine appears to be less inhibitory. However, 

this may be due to the fact that inhibition can be 
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demonstrated only at suboptimal levels of adenine 
where growth is small. Nevertheless, the relatively 
greater effectiveness of adenine as a reversing 
agent as compared with guanine can be shown 
also with the thymine-grown organism. 


Factors affecting acetylcholine (ACh) found in 
rat brain. K. A. C. Etuiorr anp Nora Hevy- 
DERSON.* Montreal Neurological Inst., McGill 
Univ., Canada. 

The total ACh content of excised whole brain 
falls with time. Dropping the tissue into liquid 
air causes considerable decrease in the ACh con- 
tent, apparently because sudden cold releases 
free ACh from the bound form and free ACh is 
destroyed by cholinesterase before freezing is 
complete. Free ACh is liberated in large amount 
when an eserine-containing brain suspension is 
poured into liquid air. The total ACh content of 
brain from eserinized animals is not lowered by 
freezing in liquid air. Eserine administration 
causes a large increase, similar to that produced 
by anesthetics (reported in another communica- 
tion), in the total ACh found in brain extracted 
by acid medium 3 minutes after decapitation. The 
bound ACh content of whole brain slices rises 
rapidly on incubation in Ringer-bicarbonate-glu- 
cose medium to a much higher value than is found 
in brain extracted soon after excision. It seems 
that the value found for incubated slices may 
represent the maximal potential ACh content of 
the tissue. When total and free ACh are deter- 
mined on halves of the same brain, by homogeniz- 
ing initially in acid and neutral eserine-containing 
medium respectively, the free ACh found is a 
somewhat variable fraction, averaging 33% of the 
total but is not significantly dependent upon 
whether the total is ‘normal’ or elevated by Nem- 
butal or eserine administration. Since, in the 
absence of eserine, brain very rapidly destroys 
added free ACh it is probable that the free ACh 
found is liberated in the process of homogeniza- 
tion. 


Mechanism of fluoroacetate inhibition. W1LLARD 
B. Exuiott* anp Greorce Katnitsxy. Dept. 
of Biochemistry, State Univ. of Towa College of 
Medicine, Iowa City. 

Citrate oxidation by a washed kidney cortex 
preparation was inhibited by fluoroacetate under 
conditions similar to those necessary for the 
formation of citrate from acetate. Previous 
workers (KALNITSKY AND Barron. Arch. Bio- 
chem. 19: 75, 1948; Kaunitsxy. Arch. Biochem. 17: 
403, 1948) have shown slight inhibition of citrate 
in the presence of fluoroacetate. However, when 
the tissue preparation was incubated with 0.003 
M fluoroacetate (9 um) plus 5 um oxalacetate for 15 
minutes prior to the addition of citrate, 93% in- 
hibition of citrate oxidation was observed. Under 
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the same conditions, the oxidation of cis-aconitate 
and isocitrate were not inhibited. The inhibition 
of citrate oxidation by fluoroacetate was shown 
to be competitive. The citrate formed in the 
presence of fluoroacetate and oxalacetate was iso- 
ated as the calcium salt after adding an excess of 
normal citrate as carrier. Fluoride was identified 
in the citrate formed, and in the pentabromoace- 
tone derived from the citrate. The inhibition of 
citrate oxidation and acetate oxidation is of the 
same magnitude. It is believed that the small 
amounts of fluorocitrate formed interfere with the 
conversion of citrate to cis-aconitate. The ob- 
served inhibition of citrate oxidation could ac- 
count for the inhibition of acetate oxidation via 
the tricarboxylic acid cycle and the accumulation 
of citrate in systems poisoned with fluoroacetate, 
as observed by other workers. 


Role of serine and acetate in uric acid formation. 
Davip Etwyn* anv Davin B. Sprinson. Dept. 
of Biochemistry, Columbia Univ., New York 
City. 

L- and p-serine labeled with C"™ in the 6 carbon 
atom and N* in the amino group, and carboxyl 
labeled acetate were administered to pigeons. 
Urie acid, isolated from the excreta, was de- 
graded and the isotope content in each position 
determined. It was found that the 8 carbon atom 
of L-serine is utilized for the ureide carbon atoms 
of uric acid to about the same extent as is the ni- 
trogen for position 7. The incorporation of the 8 
‘carbon into the ureide positions is about the same 
as that of formate (SonNE, BUCHANAN AND DEL- 
LuvA. J. Biol. Chem. 173: 69, 1948; KARLSSON AND 
Barker. J. Biol. Chem. 177: 597, 1949). The util- 
zation of serine nitrogen for position 7 is close 
to that of the a carbon atom of glycine for position 
5 (KARLSSON AND BaRKER, ibid.). A limited in- 
corporation of C4 into position 5 took place with 
either L- or D-serine. This may be explained by 
conversion of serine to pyruvate (CHARGAFF AND 
Sprinson. J. Biol. Chem. 148: 249, 1943), random- 
ization of the isotope via the Krebs cycle and sub- 
sequent conversion through serine to glycine. 
This is in accord with the finding that -labeled 
Serine is converted rapidly to acetate in the rat. 
The reported utilization of the carboxyl carbon 
of acetate for the formation of the ureide carbon 
atoms of uric acid could not be confirmed. The 
significance of these findings to the metabolism of 
Serine, glycine and formate, and the biosynthesis 
of uric acid will be discussed. 


In vivo and in vitro studies with oxythiamine and 
neopyrithiamine. ALBERT J. EuseBI* anp LEo- 
POLD R. Cerecepo. Dept. of Biochemistry, Ford- 
ham Univ., New York City. 

In mice maintained on one y of thiamine/day, 
oxythiamine and neopyrithiamine have been 
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found to be potent antagonists of this vitamin. At 
molar concentrations of thiamine/oxythiamine of 
1/25 mice succumb after 3-4 weeks, without 
manifesting the typical symptoms of polyneuritis. 
Neopyrithiamine was found to be more toxic, 
and produced typical thiamine deficiency signs 
at molar concentrations of thiamine/neopyrithi- 
amine of 1/5. At this level, mice succumb after 
approximately 9 days. In studies on the mecha- 
nism of oxythiamine inhibition, the necessity of 
the alcoholic hydroxyl group on the thiazole 
moiety for inhibition was demonstrated in mice 
in which bromoxythiamine was injected at high 
levels. At a concentration 20 times greater than 
that at which oxythiamine was found to be toxic, 
no harmful effect of the bromoxythiamine was 
observed. The synthesis of oxythiamine-diphos- 
phate afforded an excellent means of studying the 
mechanism of carboxylase action. With the aid 
of a purified enzyme system from brewer’s yeast, 
it was found that 262 y of oxythiamine-diphos- 
phate produced a 77% inhibition of pyruvate de- 
carboxylation in the presence of 4 y of cocar- 
boxylase. Oxythiamine-monophosphate and 
neopyrithiamine were inactive in this system. 
Further experiments showed that oxythiamine 
also inhibited the phosphorylation of thiamine, 
thereby preventing the synthesis of cocarboxylase. 
A similar inhibition of cocarboxylase formation 
by P. pentosaceum was observed in the presence 
of oxythiamine. 


Analysis of the ribonucleic acid of the large cyto- 
plasmic granules (mitochondrial fraction) of 
beef pancreas. James L. Fatr.ey, Jr.,* HARRY 
L. SEAGRAN* AND Husert S. Lorine. Dept. 
of Chemistry and Stanford Univ. School of Medi- 
cine, Stanford University, Calif. 

Beef pancreas was homogenized with 0.88 m 
sucrose in a Waring Blendor, and the large granule 
fraction isolated by differential centrifugation. 
Acid-soluble substances and lipids were removed 
by extraction with ice-cold, trichloroacetic acid, 
alcohol and hot 3:1 alcohol-ether. The ribonucleic 
acid was converted to monoribonucleotides with 
alkali, and the acid-insoluble constituents re- 
moved by precipitation with trichloroacetic acid. 
Acid hydrolysis of the ribonucleotide fraction 
and subsequent treatment with silver sulfate were 
employed to separate the purine bases from the 
pyrimidine nucleotides. After removal of silver 
ion from the pyrimidine fraction, cytidylic and 
urifylic acids were determined from U.V. absorp- 
tion data. The purine bases were extracted from 
the silver-purine precipitate with 0.1 n HCl, and 
the concentration of guanine and adenine deter- 
mined from the U.V. absorption of the resulting 
extracts. Total purine was also determined by 
Kjeldahl nitrogen and guanine by the colorimetric 
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method of Hitchings. Analyses performed in this 
way on several different preparations of mito- 
chondria from beef pancreas yielded consistent 
values. The molar ratio of guanine to adenine 
averaged 1.6 as compared to values of 3 or 4 to 1 
as reported previously for nucleic acid prepara- 
tions from whole pancreas. The molar ratio of 
cytidylic acid to uridylic acid averaged about 1.3 
as compared to values of 1.4 to 3.3 as reported by 
Kerr et al. [J. Biol. Chem. 181: 773, 1949] for dif- 
ferent ribonucleic acid fractions obtained from 
beef pancreas. The present results suggest rela- 
tively large differences in the chemical composi- 
tion of the various ribonucleic acid components 
of pancreas. 


A phosphorylase in skeletal muscle which syn- 
thesizes glycogen directly. Inw1n FEIGIN, JER- 
OME FREDRICK AND ABNER WoLF (introduced 
by Hans T. Ciarke). Veterans Administration 
Hospital, Bronx; Depts. of Pathology and Neurol- 
ogy, Columbia Univ., and Neurological Inst., 
New York City. 

Holophosphorylase, a phosphorylating enzyme 
which differs from the muscle phosphorylase pre- 
viously described, has been crystallized from rab- 
bit skeletal muscle. This enzyme synthesizes a 
polysaccharide which is soluble in water, is pre- 
cipitated from solution by alcohol, does not 
reduce copper reagents until after acid hydrolysis, 
gives a red-brown color with iodine, and serves 
to prime and activate the phosphorylase reaction. 
In these properties, the polysaccharide resembles 
glycogen, rather than the amylose synthesized 
by muscle phosphorylase. Holophosphorylase dif- 
fers also in that it is slightly activated by 0.0024 
mM phlorizin, while muscle phosphorylase is in- 
hibited. These properties also characterize the 
enzyme in muscle homogenates. The crystals in 
which holophosphorylase activity is present, are 
hexagonal in shape, in contrast to the acicular 
crystals of muscle phosphorylase. It is suggested 
that holophosphorylase is the form of enzyme 
normally present in muscle, and that its molecular 
structure is altered in the extracting and concen- 
trating procedures used to crystallize muscle phos- 
phorylase. The possibility exists that similar al- 
terations of molecular structure may occur in the 
concentration and crystallization of other en- 
zymes. 

Site of the influence of biotin on citrulline syn- 
thesis. GLapys Fe.porr,* Patricia MacLEop* 
AND Henry A. Larpy. Dept. of Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Mad- 
ison. 

Previous studies have shown that biotin defi- 
cient animals fix less CO, into their tissue ar- 
ginine, aspartic acid, guanine and citric acid than 
donormal rats. The washed residues of liver homog- 
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enate from biotin deficient rats synthesize citrul- 
line from ornithine only one third to one half as 
fast as the same type of preparation from normal 
rats (J. Biol. Chem. 180: 1003, 1949) Cohen and 
Grisolia have shown that the glutamic acid which 
is required for citrulline synthesis apparently 
functions by being converted to carbamyl] glu- 
tamic acid. Totrace further thespecific site at which 
biotin influences the overall fixation of CO, into 
arginine, a study has been made of the reactions 
involving carbamy] glutamic acid. In the presence 
of glutamate, the average rate of citrulline syn- 
thesis from ornithine by washed liver residues 
from 14 biotin deficient rats was 0.24 um/mg. N. 
The corresponding rate for the pair-fed control 
animals was 1.38 um/mg. N which was not signifi- 
cantly different from that of stock rats (1.28 
umM/mg. N). In the presence of carbamyl gluta- 
mate, the same liver preparations synthesized 
1.34, 1.35 and 1.61 um of citrulline/mg. N respec- 
tively. It would appear that the limiting reaction 
in biotin deficient tissue is one involving the 
formation of carbamy] glutamic acid since subse- 
quent reactions in the synthesis of citrulline pro- 
ceed at the normal rate. Jn vitro additions of 
‘biocytin’ and of another partially purified 
‘bound-biotin’ preparation were ineffective in 
stimulating citrulline synthesis by liver tissue 
from biotin deficient rats. 


Electrophoretic studies of an in vitro reaction 
between adenosine and rat serum. Marie A. 
FiscHeR (introduced by W. 8S. McE..roy). 
Dept. of Physiological Chemistry, Univ. of Pitts- 
burgh School of Medicine, Pittsburgh, Pa. 
Incubation of adenosine in rat serum in a nitro- 

gen atmosphere resulted in a decrease in the elec- 
trophoretic albumin area and an increase in the 
a,-globulin area of the serum. There was essen- 
tially no change in the total electrophoretic area 
or in the combined area; of the albumin and a 
fractions; however, the a; component had a slower 
mobility than the a:-globulin peak of control 
serum. Maximum reaction was obtained in 5 hours 
of incubation when 4 mg. of adenosine was dis- 
solved in 5 ml. of serum. Larger amounts of 
adenosine did not increase the extent of the 
reaction. Practically no electrophoretic change 
occurred when the incubation was carried out 
under an atmosphere of 95% oxygen and 5% car- 
bon dioxide. a-ketoglutarate reacted spontane- 
ously with adenosine and thus prevented the 
reaction from taking place. Neither glutamate 
nor glutamine caused any inhibition but complete 
inhibition was obtained with glutathione. A sim- 
ilar change took place when ATP or adenylic acid 
were incubated with rat serum; however, adenine, 
hypoxanthine and xanthine were inactive. 
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Reaction of chymotrypsin with diisopropylfluoro- 
phosphate and with tetraethylpyrophosphate. 
J. H. Fixisner,* B. J. Janporr, W. H. Sum- 
MERSON AND D. P. Norton.* Biochemistry Sec- 
tion, Medical Division, Army Chemical Center, 
Md. 

We have confirmed the findings of Jansen et al. 
(Federation Proc. 8: 210, 1949) that the reaction 
between the enzyme chymotrypsin and diisopro- 
pylfluorophosphate (DFP) produces a crystalliz- 
able, enzymatically inert protein, containing 
phosphorus and isopropoxy groups, in the approxi- 
mate proportion of two of the latter to one of the 
former, and their verbal report that treatment of 
this protein with periodate yields significantly 
less acetaldehyde than is obtained from native 
chymotrypsin by the same procedure. Similar 
results are obtained when chymotrypsin reacts 
with tetraethylpyrophosphate (TEPP); the enzy- 
matically inactive protein yields less acetaldehyde 
after periodate treatment, and contains 2 ethoxy 
groups/M of bound phosphorus. Furthermore, the 
decrease in yield of acetaldehyde, and the amount 
of phosphorus and alkoxy groups bound/unit 
weight of enzyme, are the same when either DFP 
or TEPP reacts with chymotrypsin. This supports 
the view expressed previously (JANDORF et al. 
Abstracts, Sept. 1949 meeting of the American 
Chemical Society) based in part on manometric 
measurement of the rate and extent of reaction 
between chymotrypsin and both DFP and TEPP, 
that these 2 substances react with the enzyme in 
fundamentally the same manner, differing chiefly 
in rate, the combination with the enzyme in the 
case of DFP involving the splitting of the P-F 
bond whereas for TEPP the P-O-P bond is split, 
liberating one equivalent of acid in each instance. 


Differential heat, alkali and trypsin inactivation of 
pancreatic lipase. Pau. J. Fopor (introduced 
by Harotp P. Morris). Natl. Cancer Inst., 
Natl. Insts. of Health, Bethesda, Md. 

A fractionation of the pancreatic extract could 
be made whereby one fraction which was relatively 
thermostable and which acted upon the glycerides 
and another which acted upon the monovalent 
alcohol and glycol esters could be distinguished. 
Treatment of fractions of pancreas homogenates 
at various degrees of alkalinity resulted in a 
separation of the activities toward the glycerides 
on the one hand, and toward the monovalent alco- 
hol and glycol esters on the other. Incubation of 
pancreas fractions with crystalline trypsin re- 
duced the rate of enzymatic hydrolysis of the 
monovalent alcohol esters, the glycol ester and 
triacetin nearly to zero, ‘whereas the extent of the 
hydrolysis of all the other glycerides was reduced 
to no more than 50%. This procedure was em- 
ployed to isolate from pancreas homogenates a 
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protein exhibiting activity almost exclusively 
toward these glycerides. The coexistence in pan- 
creatic extracts of at least 2 ester hydrolyzing 
enzymes is therefore suggested. 


Brain proteolipides, a new group of protein-lipide 
substances soluble in organic solvents and in- 
soluble in water. J. Fouco anp MansoriE LezEs.* 
McLean Hospital, Waverley, Mass. and Harvard 
Med. School, Boston, Mass. 

Brain and brain tumors contain compounds of a 
new type to which the name of proteolipides has 
been given. They are substances having as constit- 
uents a protein moiety and a lipide moiety com- 
bined in such a form that the resulting compounds 
are soluble in chloroform and/or chloroform- 
methyl alcohol mixtures and insoluble in water. 
Proteolipides are extracted quantitatively from 
the tissue by chloroform-methy] alcohol mixtures. 
From white matter, 3 different ones have been 
obtained (A, B, and C). A and B are soluble in 
chloroform-methy]l alcohol mixtures and have the 
property of concentrating at chloroform-water 
interphases. C is soluble in chloroform. B is a crys- 
talline compound which consists of 55% protein 
and 45% lipide. A and C are powders and do not 
appear yet to be pure compounds. The protein 
moiety from each one of them can be separated as 
follows: The proteolipide is dissolved in a chloro- 
form-methy]l alcohol mixture and 5% water added 
to the solution. The solution is taken to dryness. 
This destroys the bond between the constituent 
lipides and protein. The lipides are extracted from 
the residue with chloroform. The insoluble rem- 
nant is a denatured protein material which con- 
tains, in all cases, 14% N and 1.76% S. 91% of the 
N can be identified as amino acids after adequate 
hydrolysis. It is possible that the same protein 
moiety is present in each of the proteolipides 
studied. 


Chemical and physical properties of tomatine and 
tomatidine. THomas D. Fonrarne, J. S. Arp,* 
Rosert Ma,* C. L. Oae* ano C. O. WiILLITs.* 
Bureau of Agricultural and Industrial Chemis- 
try Agricultural Research Center, Beltsville, Md. 
and Eastern Regional Research Lab., Philadel- 
phia, Pa. 

Tomatine, a glycosidal alkaloid, and its agly- 
cone, tomatidine, have previously been reported 
to possess in vitro antifungal activity (Arch. 
Biochem. 18: 467, 1948). More recently, Wilson 
et al. (Federation Proc. 9: 1950) have determined 
the oral toxicity of these compounds. Their report 
shows essentially no toxic effects when albino rats 
were fed diets containing up to 0.04% of these 2 
compounds for 200 days; likewise, subacute and 
acute oral toxicity results were favorable. Crude 
tomatine has been prepared from dried tomato 
leaves on a semi-pilot-plant scale. A rather unique 
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procedure has been developed for the crystalliza- 
tion of tomatine—namely, the crude tomatine 
has been dissolved in either hot ammoniacal 70—- 
80% dioxane or alcohol, followed by the rapid 
addition of 1.5-2 volumes of boiling water, with 
vigorous stirring. Upon addition of the hot water, 
a precipitate first forms but then dissolves almost 
immediately, and at this point crystallization of 
tomatine occurs in the hot solution. Tomatine, 
on acid hydrolysis, yields tomatidine and reduc- 
ing sugars. The sugars have been identified as 
glucose, galactose, and xylose. Tomatidine con- 
tains a single double bond and 2 active hydrogens. 
Other chemical and physical data, including infra- 
red and ultraviolet spectra, are presented for 
tomatidine and its acetyl derivative, and struc- 
tural comparisons are made with related com- 
pounds. 


Inhibition by glucose of the synthesis of proline 
from glutamic acid. M. Forsres* anp M. G. 
Sevaa. Dept. of Bacteriology, Univ. of Pennsyl- 
vania School of Medicine, Philadelphia. 

In a synthetic amino acid medium free from glu- 
cose, glutamic acid (675y/ml.) serves as precursor 
for the synthesis of proline associated with the 
growth of Staphylococcus aureus (strains 1A, 1E, 
3A). Staphylococci fail to grow in the combined 
absence from the medium of glutamic acid and 
proline. Growth occurs in the presence of glucose 
when glutamic acid is omitted alone or together 
with one of the following amino acids—alanine, 
aspartic acid, lysine, and histidine; growth fails to 
occur when proline also is simultaneously omitted. 
Growth dependent on the synthesis of proline from 
glutamic acid likewise fails to occur when 5 mg. of 
glucose or pyruvate/ml. is added to the medium, 
showing that glucose or pyruvate blocks the reac- 
tion glutamic acid — proline. As little as 100 y 
of glucose/ml. causes 50% inhibition of this reac- 
tion. The inhibitory action of 5000 y of glucose, or 
pyruvate/ml. is counteracted by 1 y of proline/ml. 
Ornithine or a-ketoglutaric acid were incapable of 
counteracting the effect of glucose. It is as yet not 
known whether proline bypasses the blockage, or 
functions as antagonist to glucose or pyruvate, 
or exercises a coenzyme-like effect. 


The 2C, condensation reaction in citric acid for- 
mation by a strain of Aspergillus niger. J. W. 
Foster, 8. F. Carson* anp W. E. JEFFERSON.* 
Biology Division, Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

Previous demonstration of the 2C, condensation 
reaction as a method of biosynthesis of C, dicar- 
boxylic acids in fungi led to examination of its 
possible role in mold citrate formation. Radio- 
active citrate was produced from sucrose by A. 
niger in the presence of high specific activity 
methyl C'*-labeled acetate and C1O.. After puri- 
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fication and isolation of the citrate as the calcium 
salt the citric acid was degraded. C™ and C 
specific activity were measured on each carbon 
atom of the citrate molecule. The data indicate 
that the C, dicarboxylic acid precursor of citrate 
arising from sugar can originate via the 2C, 
condensation reaction. 


Characteristics of water extractable apyrases ob- 
tained from various tissues. SyLviA FRANK AND 
Rakoma Lipsuirz (introduced by H. G. At- 
BAUM). Dept. of Zoology, Columbia Univ., New 
York City. 

Water extractable apyrases from muscle, liver, 
erythrocytes, plasma, and frog’s eggs show char- 
acteristic and distinct pH activity curves. Opti- 
mum activity for muscle is found at pH 7.4, for 
liver at pu 4.5 and 9.2, for erythrocytes at 5.5 and 
7.4, for plasma at pu 4.5 and 9.2, and for frog’s 
eggs at pH 4.0 or lower and 9.2. Although some of 
these peaks are reminiscent of phosphatase pu 
optima reported in the literature, and NaF poi- 
sons the acid apyrase peak of liver as it does for 
acid phosphatase activity, little or no activity 
could be demonstrated under these experimental 
conditions when other substrates were substi- 
tuted for ATP. The apyrase activity of erythro- 
cytes from various sources (frog, chicken, rabbit, 
mouse, and human) shows a correlation between 
the amount of enzyme activity and the presence 
or absence of a cell nucleus. Attempts to separate 
nuclei from cytoplasm in chicken erythrocytes 
however show that apyrase activity is apparently 
associated with both cellular components. Dialy- 
sis of the water extractable apyrase from muscle 
results in a loss of activity which can be restored 
by re-introduction of the dialysate, concentrated 
by evaporation. The ashed dialysate fails to re- 
activate the enzyme. Boiled muscle extracts also 
activate the enzyme, and ashing destroys this 
ability. Crude preparations of Coenzyme A, mag- 
nesium, and glutathione and cysteine also stimu- 
late enzyme activity. When the enzyme is satu- 
rated with magnesium or glutathione, the boiled 
extract continues to activate at a high rate sug- 
gesting the presence of an unknown co-factor. 


Equilibrium and exchange reactions involving pep- 
tides, amino acids, and proteolytic enzymes. 
Ivan D. Frantz, Jr. AND Rospert B. LorrFiELD 
(introduced by Lewis L. EncEt). Med. Labs. 
of the Collis P. Huntington Memorial Hospital 
of Harvard Univ., at the Massachusetts General 
Hospital, Boston, Mass. 

A method was recently reported (Federation 
Proc. 8: 199, 1949) which makes possible the meas- 
urement of the small amount of peptide synthe- 
sized when an amino acid is incubated with 4 
preparation of proteolytic enzymes. The first 
experiments with this system were carried out at 
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amino acid concentrations of 1 mM, but more recent 
experiments at concentrations of 0.1 m have led to 
similar values for the free energy of the peptide 
bond. At these higher dilutions, the concentration 
of peptide formed amounts to only about 0.03% 
of the concentration of the amino acid added, and 
the detection of synthesis depends entirely on the 
use of labeled compounds. Data on the behavior of 
overloaded chromatographic starch columns will 
be presented, of interest in connection with the 
purification of materials present as traces mixed 
with large amounts of chemically similar com- 
pounds. Some evidence has been obtained, at 
present still somewhat equivocal, that when a 
peptide is allowed to split in the presence of la- 
beled amino acids, the amino acid constituents of 
the peptide exchange with the free amino acids to 
produce, before equilibrium has been reached, a 
concentration of labeled peptide greater than that 
to be expected at equilibrium. With the enzymes 
which we have studied (a dipeptidase and a car- 
boxypeptidase), this effect is slight. 


Enzyme preparations from acetobacter suboxy- 
dans oxidizing inositol. Ropert E. FrRanzi* 
AND Erwin Cuaroarr. Dept. of Biochemistry, 
Columbia Univ. College of Physicians and Sur- 
geons, New York City. 

In continuation of previous work on the oxida- 


tion of inositol stereoisomers by Acetobacter sub- 
orydans (MAGASANIK AND CuHarGaFrFr. J. Biol. 
Chem. 174: 178; 175: 929, 939, 1948) the enzyme 
system performing these oxidations has been 
studied in intact cells and in cell-free enzyme 
preparations. The latter were obtained by the dif- 
ferential centrifugation of phosphate buffer ex- 
tracts of organisms crushed in a bacterial mill. 
Suspensions of the pellet sedimenting at 31,000 
g in veronal or phosphate buffer oxidized meso- 
inositol with the utilization of 4 m O./m of sub- 
strate. The rate of oxidation was enhanced very 
strikingly by the addition of washed heat-inac- 
tivated bacteria to the enzyme solution. This 
effect could be partially duplicated by the addi- 
tion of bacterial ash, or calcium and magnesium 
ions. This oxidation of meso-inositol, whose pH 
optimum is at pH 6.5, apparently requires an en- 
zyme system related to the oxidases or, possibly, 
aerobic dehydrogenases. The oxidation of inositol 
stereoisomers and of other compounds by the cell- 
free enzyme preparations will also be discussed. 


Comparison of vitamin B,. and vitamin B,2). 
H. H. Fricxe,* Berry Lanius,* A. F. DeRose,* 
M. Lapipus* anp D. V. Frost. Abbott Labs., 
North Chicago, Iil. 

Crystalline vitamin Bj, was prepared from 
cultures of Streptomyces griseus. The compound 
showed absorption spectrum maxima at 274, 352, 
411 and 526 mu. Vitamin Bi», showed equivalent 
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activity in the assay with L. leichmannii and E. 
coli when compared with vitamin By. Rats main- 
tained on a vitamin By, deficient diet gave similar 
growth responses upon the addition of either vita- 
min By or vitamin B,.» to the diet. Dr. Tom Spies 
(personal communication) has demonstrated the 
clinical activity of vitamin By, for pernicious 
anemia, nutritional macrocytic anemia, and sprue. 
From clinical experience, vitamin B,, appears to 
be equally as effective as vitamin B,:/y in treating 
Addisonian pernicious anemia. On treating solu- 
tions of vitamin By or vitamin Bi, with sodium 
bisulfite, both solutions exhibit identical absorp- 
tion curves showing maxima at 275, 365, 418 and 
515 mu respectively. Removal of the sodium bi- 
sulfite indicates by absorption spectrum that 
vitamin By» is recovered from both solutions. 
Sodium hydrosulfite, depending on concentration, 
causes total or partial destruction of color and 
activity in solutions of vitamin By: and By». The 
color is partially restored in presence of air if only 
small amounts of hydrosulfite are used. When 
crystalline vitamin B,, or vitamin By», is injected 
intramuscularly into the rat, both can be re- 
covered in their original form in the urine of the 
rat. 


Distribution pattern of P%? in desoxyribonucleic 
acid-protein complex of intestinal tract mucosa. 
Fe.ix FRIEDBERG (introduced by VERNON A. 
WiLKErRson). Dept. of Biochemistry, Howard 
Univ. College of Medicine, Washington, D. C. 
A variation in incorporation of S** of methio- 

nine into the protein of the intestinal mucosa 

along the length of the gastro-intestinal tract of 

dogs was reported recently (J. Biol. Chem. 173: 

355, 1948). The incorporation in the stomach 

mucosa was low, and 3 peaks of activity were 

found in the intestinal mucosa. These peaks ap- 
peared in the region of the junction of the duo- 
denum and jejunum, the junction of the jejunum 
and ileum, and in the large intestine. We obtained 
identical results when the desoxyribonucleic acid- 
protein complex was isolated after intravenous 

administration of inorganic P labeled with P*?. 

Two female dogs (weighing 7.6 and 6.7 kg.) were 

injected i.v. with about 6 ue of P*? (as H;PO,). 

Food was removed 6 hours prior to the injection, 

and 4 hours after the injection the animals were 

killed. The entire gastrointestinal tract was re- 
moved and flushed with water; the mucosa (and 
submucosa) was obtained by pressure from the 
outside of the tract, and the P*? activity of the 
desoxyribonucleic acid-protein complex, isolated 

by the method of Schmidt and Thannhauser (J. 

Biol. Chem. 161: 83, 1945), suspended in acetone 

and dried, was determined. 


Effect of amino acid antagonists on enzymes in- 
volved in nitrogen catabolism. Ear FRIEDEN 
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AND Karu DitrMeEr (introduced by R. W. Jacxk- 

son). Dept. of Chemistry, Florida State Univ., 

Tallahassee. 

Since amino acid antagonists inhibit the growth 
of a variety of organisms, it seemed desirable to 


investigate their mode of action. The availability, 


of several well defined enzyme systems involved 
in nitrogen catabolism permitted the study of the 
effect of some amino acid antagonists. The enzyme 
tyrosine decarboxylase (from Strep. faecalis) acts 
on pL-phenylalanine at about 5% the rate ob- 
served with L-tyrosine in acetate buffer, px 5.5, 
28.5° C. (conditions described by W. W. Umsreit, 
W. D. Bevuamy anv I. C. Gunsauus. Arch. Bio- 
chem. 7: 185, 1945). Phenylalanine antagonists such 
as §-2- and §-3-pu-thienylalanine are decarboxyl- 
ated at rates somewhat less but of the same order 
of magnitude as phenylalanine. They do not 
reduce the rate at which tyrosine is decarboxyl- 
ated. A preparation of 3,5-difluoro-tyrosine and 
3-amino-L-tyrosine proved to be substrates with 
activities close to that of tyrosine. But 3,5-dibro- 
mo-L-tyrosine, 3,5-diiodo-L-tyrosine, and 3-nitro- 
L-tyrosine were inactive at corresponding enzyme 
concentrations as were other related amino acids 
such as p-tolyl-pt-alanine and p-hydroxyphenyl- 
pL-glycine. Results obtained with p-amino acid 
oxidase and other enzymes will also be presented. 


Platinum catalyzed hydrogen-deuterium exchange 
with steroids. Davip K. FuxusHima* anp T. F. 
GALLAGHER. Sloan-Kettering Inst. for Cancer 
Research, New York City. 

We have investigated the platinum catalvzed 
exchange of deuterium for hydrogen with steroids 
in solution in acetic acid-d and D,O at elevated 
temperatures. With saturated steroids containing 
ketone groups, an appreciable amount of stably 
bound deuterium was incorporated and the ster- 
oid was recovered in high yield. With increasing 
unsaturation or with multiple ketone groups, 
very much larger amounts of isotope were incor- 
porated and in favorable instances high recovery 
of labeled steroid was possible. Hydroxylated 
steroids were less suitable for reaction since dehy- 
drogenation and hydrogenolysis markedly dim- 
inished the yield. Acetylation led to lesser destruc- 
tion without materially altering the exchange. 
Using A‘-androstene-3, 17-dione, the effects of tem- 
perature, catalyst and substrate concentration 
have been investigated. Of these variables, tem- 
perature was most important since little exchange 
was effected below 100°. Greater incorporation of 
isotope was achieved when the steroid was present 
in relatively dilute solution. Variation in catalyst 
concentration gave slight differences in isotope 
concentration. These studies have led to the 
preparation of steroid hormones stably labeled 
with deuterium. The distribution of the isotope 
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has been investigated for cholesterol with 5.38 
atoms % excess deuterium prepared by the ex- 
change reaction according to Bloch and Ritten- 
berg. All the isotope present in the steroid nucleus 
(46% of the total) was found in the vicinity of the 
A‘-3-hydroxyl system while the isotope of the side 
chain (54%) was concentrated in the isopropyl 


group. 


Comparative study on the phosphorylase content 
in homogenates of heart and striated muscle. 
Maria Fuutp* anp GERHARD ScumipT. Cardiac 
Lab., New England Center Hospital, Boston, 
Mass. 

We have determined the respective amount of 
phosphorylase directly in homogenates of heart 
muscle and striated muscle of rats and rabbits. 
The tissues have been homogenized in the cold, 
dialyzed against running and distilled water until 
the disappearance of free phosphate and Mg**. 
The dialysate has been diluted 25 times. Phospho- 
rylase activity has been determined according to 
Cori, but the concentration of glucose-1-phos- 
phate has been quadrupled. Under these condi- 
tions phosphoglucomutase and phosphatase do 
not interfere with the measurement. Striated mus- 
cle contains 12-20% more phosphorylase than 
heart muscle. These results confirm the findings 
of Shapiro and Wertheimer (Biochem. J. 37: 397, 
1943). These authors, however, worked with tissue 
extracts where the entire amount of enzyme pres- 
ent may not have been accounted for. For this 
reason the present study had been done on homog- 
enates. 


Conditions for determination of neutral 17-keto- 
steroids in urine. O. H. GAEBLER AND WILLIAM 
T. Bener.* Edsel B. Ford Inst. for Med. Re- 
search, Henry Ford Hospital, Detroit, Mich. 
Continuing a study of factors affecting deter- 

minations of 17-ketosteroids (Federation Proc. 

8: 182, 1949) we have sought to establish optimal 

conditions for the initial hydrolysis. The validity 

of using aqueous 5 n KOH in the Zimmermann 
reaction, when 2-color spectrophotometry is em- 
ployed, depends upon these conditions, and was 
therefore investigated simultaneously, using the 
technique of Holtorff and Koch (J. Biol. Chem. 
135: 377, 1940). Samples of pooled human urine 
were hydrolyzed for 6 different time intervals 
with each of 5 acids mentioned below. From 
ether extracts of the hydrolysates, neutral ketonic 
and non-ketonic fractions were prepared. After 
applying the Zimmermann reaction, extinction 
measurements were made at 515 my and 440 mp. 

Optimal conditions of hydrolysis prevail when: 

1) the extinction at 515 my in the ketonic fraction 

is maximal, indicating good recovery; 2) the ratio 

E,4/Ess in the non-ketonic fraction is constant 

over the required range of concentrations; 3) 
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changes produced by applying the procedure to 
pure solution of dehydroisoandrosterone are mini- 
mal. The best results were obtained when 150 ml. 
aliquots of urine or solution, heated to boiling, 
were acidified with 22.5 ml. of concentrated HCl, 
boiled for an additional 7 minutes, and cooled 
rapidly. Hydrolysis for 60 minutes with an equiv- 
alent concentration of H2SO, satisfied the first 2 
criteria listed above. Substituting equimolar 
amounts of HBr, HI, and H;PO, for HCl yielded 
unsatisfactory results at all hydrolysis intervals. 
Results of analyzing 24-hour urines from 111 
human subjects will also be discussed. 


Carbon dioxide, inorganic phosphate and cation 
content of muscle in potassium deficiency. 
Lyrr I. GARDNER, ExtstE A. MacLAcHLAN AND 
HrELEN BERMAN (introduced by James C. AN- 
pREws). Children’s Med. Service, Massachusetts 
General Hospital and Dept. of Pediatrics, Har- 
vard Med. School, Boston, Mass. 

Albino rats weighing 160-175 gm. were fed a 
diet containing 0.008% K and 0.7% Na for 40 days. 
Controls were given the same diet plus added K. 
Measurements of skeletal muscle CO, and Cl con- 
centrations showed no significant differences be- 
tween the 2 groups. Muscle K was markedly 
reduced, whereas muscle Na, Mg, Ca and inor- 
ganic phosphate were significantly increased in 
the K deficient rats. Serum values for Cl were 
reduced and values for COz were elevated in the 
K deficient group. When allowance was made 
for the Cl and COs in extracellular fluid, the data 
indicated that in K deficiency there was a de- 
creased concentration of CO, in intracellular fluid. 
If the latter represented a diminution in intra- 
cellular bicarbonate, partial compensation for 
this by increase in the inorganic phosphate as 
noted above seems a possibility. It is considered 
unlikely that Cl enters the cell, since it has pre- 
viously been shown that K deficient animals are 
constantly in negative Cl balance. It is thought 
that the increased intracellular concentrations of 
the cations Na, Mg and Ca, which have transport 
rates relatively slower than K, necessitate reor- 
ganization of the ionic equilibria on both sides of 
the cell membrane. This may help explain the 
hypochloremic alkalosis of K deficiency. 


Urinary excretion of thiosulfate by normal human 
adults. JosepH H. Gast, Frank L. ALDRICH 
AND Kazko Aral (introduced by Howarp B. 
Lewis). Dept. of Biochemistry, Baylor Univ. 
College of Medicine, Houston, Tex. 

The urinary excretion of thiosulfate by adult 
humans has never been quantitatively established 
by reliable or specific methods. The reason for 
this is obvious even when one uses a specific pre- 
cipitant for thiosulfate, such as the nickel ethylene 
diamine salt, because the amounts usually present 
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on a general mixed diet are below or at the limit 
of the end point error of the iodometric titration. 
This was established by a study of over 200 24- 
hour urine specimens. Application of a micro- 
quantitative procedure plus the use of radioactive 
thiosulfate enabled us to analyze both quantita- 
tive collections and random specimens for thio- 
sulfate with the assurance of a definite recovery 
of the thiosulfate present. Replicate determina- 
tions indicate from 9-20 mg. of thiosulfate sulfur 
to be present normally in 24-hour specimens, pre- 
served with chloroform. Fresh random specimens, 
kept in the refrigerator indicate the presence of 
concentrations of the same order of magnitude 
ranging from 0.75-1.3 mg. % thiosulfate sulfur. 
Values given are as determined, uncorrected for 
radioactive thiosulfate recovery. Isolation of 
nickel ethylene diamine thiosulfate from human 
urine with a small amount of added radioactive 
thiosulfate as tracer to follow losses in purifica- 
tion, delayed crystallization, etc. will be re- 
ported together with detailed data from which 
the above figures were taken. Because of the 
ready oxidation of thiosulfate by certain tissues 
and organisms the data presented should suffice 
to require the explanation of its presence in any 
scheme for the oxidation of sulfur. 


Influence of salt intake on chromatographic pat- 
terns of steroid excretion in essential hyper- 
tension. JACQUES GENEST, GEORGE C. CorzIAs, 
Lewis K. Dani, WILLIAM EISENMENGER AND 
VincENT P. Do ue (introduced by R. M. Arcuri- 
BALD). Hospital of the Rockefeller Inst. for Med. 
Research, New York City. 

Fresh urines were refluxed with ;5 volume of 
concentrated HCl for 30 minutes. Their CCl, 
extracts were dried, dissolved in benzene, and 
aliquots chromatographed on alumina, and ana- 
lyzed, according to the procedure already de- 
scribed for blood and urine steroids (Federation 
Proc. 8: 180, 1949). The analysis of such urine ex- 
tracts from 3 subjects with essential hypertension 
maintained on high and low sodium chloride in- 
take showed marked changes in the steroid pat- 
terns. These changes were observed in several of 
the fractions, but mainly in the ultraviolet ab- 
sorptancy of the fraction eluted by water. An 
elevation noted at 268 my in the absorption curve 
of the first water fraction disappeared when the 
blood pressure was brought down to normal level. 
A subject with thalassemia minor and amoebiasis 
showed similar changes. Opposite, but less marked 
differences were observed in the cases of both a 
normal control and a subject with hepatic cirrho- 
sis when placed on a high and low sodium chloride 
intake. The latter subject, on a 1 gm. NaCl diet, 
showed no change in Na excretion after adminis- 
tration of DOCA and only slight modifications of 
the urinary steroid pattern. 
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Relation of ATP-ase and myosin. JOHN GERGELY 
(introduced by A. Szent-Gyrorey1). Nail. Insts. 
of Health, Bethesda, Md. 

Myosin, prepared according to Szent-Gyorgyi 
was subjected to digestion by trypsin in order to 
investigate the relationship between ATP-ase 
activity and other characteristic properties of 
myosin. ATP-ase activity remained unchanged, 
while a decrease in the slope of the linear part of 
the specific viscosity-concentration curve indi- 
cated a decrease in the assymetry of the myosin 
molecules. The ability of myosin to combine with 
actin also disappeared. By subjecting the trypsin 
digest to an isoelectric precipitation 2- to 3-fold 
increase in ATP-ase activity (Qp) in the super- 
natant was achieved, with a 80-90% yield. Other 
procedures, including ultracentrifugation, did not 
bring about further purification. These experi- 
ments indicate that ATP-ase function is not 
essentially linked to the integrity of the myosin 
molecule. 


Staphylocoagulase formation without plasma co- 
factor. Ear, B. GERHEIM AND JuLIA K. GER- 
HEIM (introduced by ARNOLD G. WaRE). Dept. 
of Physiology and Pharmacology, Wayne Univ. 
College of Medicine, Detroit, Mich. 

Smith and Hale (Brit. J. Exper. Path. 25: 101, 
1944) have explained coagulation by pathogenic 
Staphylococcus aureus as an activation of a bac- 
terial component by a plasma component to form 
the active clotting agent. Although most investi- 
gators have accepted this thesis, actual proof of 
this mode of activation is lacking. Possibly, the 
bacteria might furnish the activator and the 
plasma the precursor. Miale (Blood 4: 1039, 1949) 
has stated that his preliminary observations would 
indicate that the precursor is found in plasma. 
In the experiments being reported we have been 
able to show repeatedly that staphylocoagulation 
is possible in the absence of the plasma factor. 
A 10% solution of the staphylococcal concentrate 
was placed at room temperature and over a 7 
day period a portion was added to Armours fibrin- 
ogen which has been shown to be free of what we 
wish to call co-factor (GERHEIM, FERGUSON AND 
Travis, Proc. Soc. Exper. Biol. & Med. 66: 525, 
1947). Also the fibrinogen was adsorbed with 
barium sulfate to remove the prothrombin. While 
no staphylocoagulation took place initially, 
enough staphylocoagulase had formed at the end 
of 7 days to give a solid clot in less than 60 min- 
utes. The precursor of the clotting agent (prosta- 
phylocoagulase), according to these results, ap- 
pears to be of bacterial origin. 


In vitro fatty acid metabolism and acetoacetate 
formation studied with C'*. Rospert P. Geyer, 
Mary M. CuNNINGHAM AND JOYCE PENDERGAST 
(introduced by Freprick J. StTare). Dept. of 
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Nutrition, Harvard School of Public Health, and 
Devt. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

Radioactive (RC“OOH) pentanoic, hexanoic, 
heptanoic, octanoic, nonanoic and dodecanoic 
acids give rise to CO, and CH;C“OCH.C“OOH 
when incubated with either liver or kidney slices, 


CH;C“OCH2C“OOH . : 
CrO, is much higher 


in the case of liver, but the total C™ in these 
products is similar for both tissues. This ratio 
is also much higher for the acids of an even 
number of carbons than for those of an odd 
number. This difference is mainly the result of 
more CH;C“OCH.C“OOH being formed in the 
case of the even numbered acids. The ratio 
CH;C“OCH:COOH 


CH;COCH:.C“OOH 

strate chain length and is almost unity for dodec- 
anoic acid. Studies with octanoic acids labeled in 
either the a- or 8-position with C™ have also been 
done. Very little activity was found in the car- 
boxy! of acetoacetic acid when the a-labeled acid 
was used. In the case of the 8-labeled acid, both 
the amount and distribution of C™ in the respired 
carbon dioxide and the carbonyl and carboxy] of 
acetoacetic acid were the same as those observed 
with the carboxyl-labeled octanoic acid. The latter 
finding is strong evidence against the formation 
of acetoacetic acid by the alternate oxidation and 
cleavage of fatty acids. It supports the concept of 
C,-fragment formation and recondensation. 





The ratio 





increases with increasing sub- 


Effect of pH and ionic strength on biological ac- 
tivity of adrenocorticotrophic hormone (ACTH). 
B. N. Guosu,* Joun B. RicHarps,* MarsHAL 
MeErKIN,* THomas W. Burns,* Dovetas M. 
Brown,* GEORGE SAYERS* AND Emit L. Situ. 
Dept. of Pharmacology and Lab. for Study of 
Hereditary and Metabolic Disorders, Univ. of 
Utah, Salt Lake City. 

Solutions of ACTH (10 ug/cc.) were allowed to 
stand at room temperature for 19-24 hours; pH 
and ionic strength were varied (see table). Bio- 
logical activity was determined by the adrenal 
ascorbic acid-depletion method in comparison 
with a standard at pu 1.0. JACTH and BNG35 
were prepared according to the method of Sayers, 
White and Long. La-1-A was obtained from the 
Armour Laboratories. ACTH is remarkably stable 
at low pu. Hormonal activity is completely de- 
stroyed at pH 7 and at px 13 in the absence of salt; 
sodium chloride and sodium phosphate appear to 
have some stabilizing influence. These stability 
studies have stimulated a complete re-evaluation 
of the physical properties of this hormone. Studies 
of the sedimentation and electrophoretic behavior 
will be presented. 
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ACTIVITY % 
STD, (ERROR OF 
ESTIMATE) 





5 m HCl 0 

1 m HCl 72(33-155) 

0A m HCl 85 (62-117) 

0.1 mM acetate 86 (67-108) 

water 0 

0.15 m NaCl 43 (27-69) 

0.038 msodium | 73(53-101) 
phosphate 

0.1 m NaOH 0 

0.1 m NaOH 18(12-29) 

0.15 m NaCl 

1 m NaOH 0 


La-1-A 

JACTH 
BNG35 
BNG35 
BNG35 
BNG35 
BNG35 


BNG35 
BNG35 


La-1-A 














Studies on ‘Dietary Factor’ in experimental necro- 
tizing arteritis. BLAND Gippines,* Pxiuip L. 
Harris AND RusseLit L. Hoiman.* Dept. of 
Pathology, Louisiana State Univ. School of Med- 
icine, New Orleans and Dept. of Biochemistry 
Distillation Products, Rochester, N. Y. 

The sequence of feeding a ‘standard high fat 
diet’ for 8 weeks or longer then producing ‘stand- 
ard renal insufficiency’ has been shown previously 
to regularly induce ‘typical arterial lesions’ in 
mongrel dogs regardless of age and sex. Either 
factor alone has proved to be ineffective. The 
pathogenesis of these arterial lesions, which 
closely resemble those of rheumatic arteritis and 
periarteritis nodosa, is obscure but is being 
studied from the standpoints of a ‘dietary factor’ 
and of a ‘renal factor.’ The dietary factor is de- 
fined as that substance (or substances) contained 
in the standard high fat diet which when followed 
by production of standard renal insufficiency, 
results in typical arterial lesions. From the studies 
thus far it would appear that the dietary factor 
is: 1) found in certain animal fats (creamery but- 
ter and certain samples of cod liver oil); 2) not 
present in olive oil, corn oil, mutton tallow, lard, 
coconut oil and oleomargarine; 3) not vitamin A 
or vitamin D; 4) effective in quantities roughly 
proportional to the amount fed; 5) effective only 
if fed continuously since omission of it from the 
diet for 4 weeks or longer eliminates the response; 
6) relatively heat stable; 7) destroyed or inacti- 
vated by saponification or by acetone separation; 
8) inactivated or counteracted by vitamin E, or 
by cholesterol, or by substituting casein for liver 
in the standard diet; and 9) unaffected or not 
influenced by choline. Conjectures on its nature 
and mode of action will be presented. 


Question of hyaluronidase in tumor tissue. Davip 
Guick, LawrENcE B. Krritux*, Ertck Y. Ha- 
KANSEN* AND ARNOLD J. Kremen*. Depts.*of 
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Physiological Chemistry and Surgery, Univ. of 

Minnesota Medical School, Minneapolis. 

The possibility that hyaluronidase may be an 
agent that promotes the invasiveness of malignant 
cells and plays a role in the formation of metas- 
tases has led a number of investigators to examine 
cancer tissue for hyaluronidase activity. The 
reports were inconclusive and often inconsistent. 
A reinvestigation of this problem has been carried 
out on clean, non-necrotic samples of tumor tissue 
obtained directly from the operating room under 
sterile conditions. Precautions to maintain ste- 
rility were exercised throughout the preparation of 
extracts for the enzyme assay, and microbiological 
controls were run on all tissues and their extracts 
to detect possible contamination. In 4 different 
human benign tumor extracts, and 6 malignant, 
contamination was not found and no hyaluroni- 
dase could be detected. In most of the contamin- 
ated material from 25 other malignant tumors 
and as many samples of normal tissues the 
enzyme was present. Of 11 adenocarcinomas of the 
breast in mice, 5 yielded sterile extracts and no 
enzyme was found in them, while of the 6 con- 
taminated extracts 4 contained hyaluronidase. The 
evidence indicates that the malignant cell con- 
tains no hyaluronidase unless it is contributed by 
microorganisms, and that previous claims for the 
presence of the enzyme were probably based on 
experiments in which contamination had occurred. 


Vitamin E and hepatic necrosis. MARIANNE GOET- 
tscH, Dept. of Chemistry and Nutrition, School 
of Tropical Medicine, Univ. of Puerto Rico, San 
Juan. 

Preliminary tests confirm Schwarz (Ann. New 
York Acad. Sc. 52: 225, 1949) and Himsworth and 
Lindan (Nature, London 163: 30, 1949) that vitamin 
E is a factor in hepatic necrosis of the rat on low 
protein diets. 21-day-old rats, with low stores of 
E, were given a diet containing 8.3% crude casein, 
79.7% cornstarch, 6% lard, 2% cod liver oil, 4% 
minerals, and crystalline vitamins. 1) Without 
a-tocopherol. The rats died in 10-40 days, present- 
ing massive hepatic necrosis. Alterations in lard 
content from 0-20%, without changing proportion 
of protein calories, were without effect. Choline 
and inositol apparently were not factors. The 
addition of .3% either methionine or cystine en- 
abled rats to grow and survive until the present 
time (6 months of age) despite the onset of chronic 
muscular dystrophy and typical sterility. 2) With 
2 mg. a-tocopherol per week. All rats are surviving 
at 6 months of age. Those on the diet above grew 
poorly but were able to reproduce, although no 
young have survived the period of lactation. The 
young presumably died of starvation. The rats 
receiving in addition, .3% either methionine or 
cystine grew well and second generation young are 
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being reared. It is hoped to observe all rats until 
time of death. 


Effect of anionic and cationic agents on urease. 
Rosert L. Gotpy* anp Granvit C. KyYKER. 
Dept. of Biological Chemistry and Nutrition, 
School of Medicine, Univ. of North Carolina, 
Chapel Hill. 

Experiments have been conducted to show the 
effect of certain anionic and cationic surface 
active agents on the rate of hydrolysis of urea by 
urease. Purified sodium dodecyl sulfonate and 
commercial trimethyl dodecyl ammonium chloride 
(Arquad 12, Armour and Company) have been 
studied at different levels in pH 7 phosphate buffer 
at 38°C. Both commercial preparations of urease 
and glycerol extracts of Jack Bean meal have been 
used. In each case the rate of hydrolysis in the 
presence of one of these agents was compared with 
a control which was run simultaneously. The 
liberated ammonia was determined as a measure 
of the extent of hydrolysis. Sodium dodecyl 
sulfonate depressed the activity of the enzyme in 
every case; 0.016 m sulfonate inhibited the hy- 
drolysis approximately 20% when three-fourths of 
the urea in the control was hydrolyzed. When equi- 
molar quantities of the sulfonate and Arquad 12 
were added to the same reaction mixture, the 
depression of the reaction rate was not observed. 


When the Arquad 12 was used alone, a slight de- 
pression was usually observed but the data are less 
conclusive in this series of experiments. 


Ultracentrifugal stratification of human serum 
lipoproteins. Witt1am H. GoLpwaTEeR, MAL- 
comm L. RanpoipH, J. R. Snavety, Roy H. 
TURNER AND WALTER G. UNGLAUB (introduced 
by W. B. WENDEL). Depts. of Medicine and Phys- 
ics, Tulane Univ., New Orleans, La. 

The ultracentrifuge quantity rotor has been 
used to study the sedimentation characteristics 
of human serum lipid and protein components. 
Pooled normal sera are spun in plastic tubes, which 
are then frozen, sectioned at various levels, and 
homologous fractions from a number of tubes 
combined for analyses. Total protein concentra- 
tion increases in a logarithmic type of curve 
towards the bottom of the tube. Albumin com- 
prises the major portion of protein in the top half 
of the tube, increasing towards somewhat constant 
values at the bottom. Globulin concentrations 
are low in the top of the tube, but rise rapidly 
towards the bottom. Lipid components show 
peak concentrations at various levels in the tube, 
these maxima corresponding in most cases to 
specific gravity levels characteristic for each 
component. Free and ester cholesterol show pre- 
dominant maxima at a specific gravity of about 
1.017, with a smaller cholesterol ester peak at 
1.060. Phospholipid maxima are observed at about 
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1.020, 1.045-1.050, and either 1.085 or the bottom- 
most portion of the tube. Neutral fat peaks occur 
in the top- and bottom-most portions of the tube, 
as well as at specific gravity levels of 1.010-1.020, 
1.035, and 1.060. These findings are interpreted 
in the light of the existence of human serum lipids 
as lipoprotein aggregates, and the positive and 
negative sedimentation of these aggregates in 
various portions of the specific gravity (total 
protein) gradient produced by the ultracentrifugal 
process. 


Response of the serum level of hyaluronidase 
inhibitor and mucoprotein to stress. RoBert A. 
Goop,* Tuomas A. Goop*, VINcENT C. KELLEY* 
AND Davip Guick. Depts. of Physiological Chem- 
istry and Pediatrics, Univ. of Minnesota Med. 
School, Minneapolis. 

In previous studies in these laboratories we 
have demonstrated that the serum levels of both 
the non-specific hyaluronidase inhibitor and a 
mucoprotein fraction are elevated in a variety of 
the same clinical conditions. It appeared to us 
that all of the situations in which the serum levels 
of these two entities were elevated might be inter- 
preted as stress situations and that an adrenal 
mechanism might be implicated. During these 
studies it has become apparent that elevations in 
the serum non-specific hyaluronidase inhibitor 
level can be evoked by subjecting an animal to 
stress by the Arthur phenomenon, the Shwartzman 
phenomenon, acute or chronic chilling, sterile 
ferric chloride abscess, hyperimmunization or 
sterile tissue destruction by electrocautery. Serum 
mucoprotein was elevated by chronic chilling and 
by hyperimmunization but not by the other 
stimuli mentioned. Injection of lipoadrenal extract 
slightly raised the hyaluronidase inhibitor but 
decreased the serum mucoprotein. Injection of 
cortate in sesame oil and of sesame oil alone 
caused no effect on the hyaluronidase inhibitor 
but the cortate decreased the serum mucoprotein. 
Injection of adrenalin did not change the hyalur- 
onidase inhibitor but did raise the serum muco- 
protein. Adrenalectomy per se decreased the hy- 
aluronidase inhibitor but did not affect the serum 
mucoprotein. Mock operation had no effect on 
either hyaluronidase inhibitor or mucoprotein, 
nor did anesthesia by intravenous sodium nem- 
butal. Adrenalectomized animals, when exposed 
to chronic chilling, exhibited no elevations of the 
hyaluronidase inhibitor whereas mock operated 
animals did. 


Accumulation of 5(4)-amino-4-(5)-imidazolecar- 
boxamide in relation to sulfonamide bacterio- 
stasis and purine metabolism in Escherichia 
coli. Joseru 8. Gots (introduced by CerciLlA 
RiEGEL). Dept. of Bacteriology, School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 
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It is known that 5(4)-amino-4(5)-imidazole- 
carboxamide accumulates in Escherichia coli cul- 
tures under sulfonamide bacteriostasis. We have 
found that maximal accumulation occurs in sys- 
tems showing 50-60% inhibition of growth. 
Accumulation of the carboxamide becomes evident 
2 hours after inoculation and increases at a rapid 
rate until maximum is reached in 24-48 hours. No 
conditions have yet been found which will bring 
about any measurable utilization of the carbox- 
amide after it is formed or when added from with- 
out, nor will the compound support the growth of 
seven EZ. coli mutants which require purines for 
growth. p-Aminobenzoic acid when added at in- 
tervals after inoculation will immediately relieve 
growth inhibition and accumulation of the car- 
boxamide but the quantity which has already 
accumulated remains constant. Pteroylglutamic 
acid has no effect on either the growth inhibition 
by sulfadiazine or accumulation of the carbox- 
amide. Methionine or vitamin By: will relieve 
growth inhibition by low concentrations of sulfa- 
diazine without relieving the accumulation. Of 
the numerous substances tested, the most marked 
effect on the accumulation of this compound was 
found in the presence of the purines, xanthine, 
adenine and guanine, which in concentrations as 
low as 2 to 4 ug/ml. will prevent accumulation 
almost 100% without relieving growth inhibition. 
The hypothesis that 5(4)-amino-4(5)-imidazole- 
carboxamide is a normal intermediate in the bio- 
synthesis of purines may be valid, but the data 
presented here cannot support it. A more likely 
explanation may be that this compound is an 
abnormal by-product brought about by an al- 
ternate pathway after normal metabolic pathways 
are blocked by sulfonamides. 


Effect of dietary cholesterol on hepatic cholesterol 
synthesis. R. Gorpon GouLp anp C. BrucE 
Taytor.* Rush Depts. of Biochemistry and Pa- 
thology, Presbyterian Hospital, Chicago, IIl. 
Dogs and rabbits were maintained on high 

cholesterol diets for 6 weeks and the relative rates 

of cholesterol synthesis by liver slices determined 
by incubation with C4 labeled acetate followed by 
isolation and assay of cholesterol. Comparison 
with control animals showed that dietary choles- 
terol suppressed hepatic synthesis to a few per cent 
of the control rate in both rabbits and dogs. In 
vivo synthetic rates were also compared by ad- 
ministering labeled acetate by stomach tube and 
isolating cholesterol from the blood 1 and 16 hours 
later and the results were in agreement with those 
from the in vitro studies. Comparison of the rates 
of hepatic synthesis between animals of different 

Species on cholesterol-free diets, together with 

data on cholesterol excretion, suggests that the 

over-all aspects of cholesterol metabolism pro- 
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ceed more slowly in the rabbit than in the other 
species studied; and it is suggested that this may 
account for the extreme hypercholesteremia ob- 
served in cholesterol-fed rabbits. By separation 
of free and esterified cholesterol, it was shown that 
the newly synthesized cholesterol was largely in 
the free form. Of the other tissues tested, only 
skin was found to possess cholesterol synthetic 
activity of the same order of magnitude as liver. 
Adrenal cortical tissue was found to be capable 
of cholesterol synthesis as previously reported 
by Srere, Chaikoff and Dauben, (J. Biol. Chem 
176: 829, 1948), but in the present experiments the 
amount synthesized by the adrenals was of negli- 
gible quantitative importance compared with that 
formed in the liver or in the skin. 


Transphosphorylation in the absence of nucleo- 
tides. Harry GREEN* AND O. Meyreruor. Dept. 
of Physiological Chemistry, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

As was shown recently (Science 110: 503, 1949) 
transphosphorylation from phosphate compounds 
of higher energy to those of lower energy in the 
absence of nucleotides occurs readily with alkaline 
intestinal phosphatase. It can be observed with 
the help of P 32 if energy rich P donors with 
labeled P are incubated with glycerol or sugar and 
inorganic phosphate together with phosphatase. 
This finding was extended to several more P 
donors like phosphopyruvate, nitrophenyl phos- 
phate and also to acid phosphatase. Moreoever, 
the formation of a phosphate-enzyme compound 
was investigated with P 32. The bearing of these 
facts for the mechanism of transphosphorylation 
and the establishment of the specificity of phos- 
phatases will be discussed. 


Mechanism of biosynthesis of purine. G. Ropert 
GREENBERG (introduced by HARLAND G. Woop). 
Dept. of Biochemistry, School of Medicine, West- 
ern Reserve Univ., Cleveland, Ohio. 

The investigation of the hypoxanthine-syn- 
thesizing system of pigeon liver preparations 
(Federation Proc. 8: 202, 1949) has been continued. 
Employing C'* compounds as tracers several pos- 
sible intermediates in this synthesis have now been 
separated by paper chromatography. Evidence 
will be presented that the synthesis of hypo- 
xanthine involves the following overall reaction: 
NH:;, COkz, glycine, formic acid, ribose-phosphate 
— intermediates — inosinic acid — hypoxanthine 
+ ribose-phosphate. This mechanism is based in 
part on the following data. By specific activity 
versus time measurements and by balance studies 
it has been demonstrated that C' formic acid is 
incorporated into inosinic acid prior to the forma- 
tion of hypoxanthine; dilution experiments with 
added non-radioactive inosinic acid provide addi- 
tional evidence for this observation. Addition of 
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ribose-phosphate or compounds forming ribose- 
phosphate frequently effected a threefold increase 
in the rate of incorporation of radioactive formic 
acid into inosinic acid. When carboxyl-labeled 
glycine was employed as a tracer, a C'*-containing 
component was separated which did not occur in 
simultaneous experiments with radioactive formic 
acid. This component apparently is not a known 
metabolic product of glycine. The nature of this 
fraction and its possible role in the reaction is 
being investigated. It has been shown that 4- 
amino-5-imidazole carboxamide per se is not in- 
volved in the synthesis of purine in this system. 


Simplified serum alkaline and acid phosphatase 
method using phenolphthalein monophosphate 
substrate. ALEXANDER B. Gutman. Columbia 
Research Service, Goldwater Memorial Hospital 
and Dept. of Medicine, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

The estimation of serum alkaline and acid 
phosphatases can be greatly simplified by use of 
suitable phosphoric ester substrates which on 
hydrolysis yield a chromogen that can be measured 
directly. Phenolphthalein diphosphate has been 
proposed for this purpose but since the phospho- 
mouvesterases in question dephosphorylate pure 
diphosphoric esters slowly if at all, phenolphtha- 
lein monophosphate would seem more appropriate. 
The monophosphoric ester was synthesized by 
phosphorylating phenolphthalein in dry pyridine 
with 1 equivalent of freshly redistilled phosphorus 
oxychloride under controlled conditions. Phenol- 
phthalein monophosphoric acid precipitated out 
on acidification. After dissolving with sodium 
bicarbonate, free phenolphthalein was removed 
by shaking with ethyl acetate. Reprecipitation 
with acid gives the monophosphoric ester in good 
yield and sufficiently pure for general use. The 
preparations are standardized by their rate of 
dephosphorylation by sera of known phosphatase 
activity and also by their optical density at 450 
my, pH 9.0. Phenolphthalein monophosphate is 
rapidly hydrolyzed by both alkaline and acid 
serum phosphatases. With our present prepara- 
tions, incubation for 14 minutes at pH 8.7 or 35 
minutest at pH 4.9 gives activities for serum 
alkaline or acid phosphatases equivalent to those 
obtained in 1 hour with 6-glycerophosphate or 
phenylphosphate respectively. The pink free 
phenolphthalein color is developed immediately 
with sodium carbonate. Units of phosphatase 
activity are read directly from a standard phenol- 
phthalein transmittance-concentration curve. The 
method, in regular use for several years, is simple, 
rapid and gives results in normal and a wide 
variety of abnormal sera that are in good agree- 
ment with the standard methods. 


Mechanism of thiamine destruction by bracken 
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fern. J. R. Haac, BarBara STEARMAN*, P. H, 

Weswica*, R. T. Prerce* anp J. R. Scuuserr.* 

Agricultural Exper. Station, Oregon State College, 

Corvallis. 

Antithiamine activity in rations containing air- 
dried fern and the harmless nature of steamed 
fern have previously been noted. Confusion con- 
cerning the significance of results obtained by the 
thiochrome procedure was clarified by our finding 
(A. C. S., Sept. 1948, Portland, Oregon), that 
both raw and steamed fern suspensions rapidly 
adsorb thiamine from pu 4.5 buffers. Subsequently 
raw fern more slowly destroys thiamine by enzym- 
matic activity. Studies of temperature and pu 
effects and inhibitors therefore yield complicated 
results. Thiamine removal is more rapid at 0°C 
than at 25°, due to adsorption. Enzyme activity 
is slow at 25°, increases to 60°, then decreases at 
70° due to heat inactivation. Moist heat inactiva- 
tion can be detected at 65°, and is complete at 
100° in less than 30 minutes. Dry heat at 100° for 
24 hours results in some 50% inactivation for 
rats. Some activity remains after 24 hrs. at 110°. 
Enzymmatic activity increases from px 2.0 to 5.5 
or 6.5. Concentration and nature of buffers in 
which fern suspensions are incubated variously 
affect adsorption and enzymmatic processes. Su- 
percentrifuged H,O extracts possess pronounced 
enzymmatic activity only. Neopyrithiamine in- 
hibits both processes. AgNO; inhibits enzymmatic 
activity. NaCN and NaF do not inhibit. Cysteine 
markedly stimulates enzymmatic activity; cystine 
is slightly stimulating; methionine is without 
effect. Thiamine removed by raw fern is not avail- 
able to rats; that removed by steamed fern can be 
recovered and is available. Raw fern does not 
destroy the value of thiamine for yeast fermenta- 
tion. 


Fluorescence scanner for evaluation of paper- 
grams of adrenal cortical hormones. WILLIAM 
J. Harnes anD Norman A. Drake (introduced 
by M. H. Kurzenea). Research Labs. Upjohn 
Company, Kalamazoo, Mich. 

A rapid and convenient technique has been 
devised for evaluating and recording the paper- 
grams of those adrenal steroids and related sub- 
stances having strong absorption at about 2400 

. No chemical reactions are involved, and 5 
gamma or less of these compounds can be detected. 
The procedure involves the use of a stainless steel 
box (6 x 12 x 13 inches) containing an 8-watt 
germicidal lamp in the bottom and covered on top 
with a 6 x 12 inch piece of Vycor glass or a Corning 
#9863 filter. On top the box there is placed 4 
special glass screen having a thin layer, on its 
under side, of du Pont zinc silicate phosphor #609, 
which emits a bright green fluorescence when 
exposed to 2537 A light. A dried papergram is 
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placed under the fluorescing screen, thus in the 
path of the ultraviolet light. The locations of the 
steroids are seen immediately as non-fluorescing 
spots. A permanent record of the chromatogram 
is made in a dark room by inserting a focal plane 
shutter near the top of the box, and replacing the 
fluorescent screen with a piece of contact printing 
paper. Again the papergram is in the light path 
when the lamps are turned on and the slit is drawn 
across the field. The contact paper is developed by 
standard photographie procedures. Since the 
papergram is not sacrificed by this process, it 
may be evaluated subsequently by other techni- 
ques or used for the actual isolation of its com- 
ponents. 


Utilization of cystine in man. W. KNow.Ton HAL, 
V. P. SyDENSTRICKER* AND NATHAN REEVEs.* 
Depts. of Biochemistry and Medicine, Univ. of 
Georgia School of Medicine and Med. Service, 
Oliver General Hospital, Augusta. 

L-cystine was administered to each of thirty 
fasting adult patients in amounts of 8 grams or 
20 grams. In the essentially normal subjects, 
there was no significant change in the blood amino 
acid nitrogen levels or in blood urea nitrogen over 
a period of 4 or 5 hours. In 5 out of 6 cases of cir- 
thosis of the liver there was a small but consistent 
drop in the blood amino acid nitrogen level after 
administration of 8 grams of L-cystine. In 6 of 
12 cases of cirrhosis or of diseases seriously in- 
volving the liver, after the administration of 
cystine the excretion of amino acid nitrogen in 
the urine was significantly higher than in the con- 
trols. 


Method for the determination of proline plus 
hydroxyproline carboxyl nitrogen. Paut B. Ham- 
ILTON AND Prisciuua J. Ortiz.* Dept. of Bio- 
chemistry, Alfred I. du Pont Inst. Nemours 
Foundation, Wilmington, Del. 

Proline and hydroxyproline are unaltered by 
nitrous acid when reaction is carried out in hot 
6N HCl, while alpha amino acids are rapidly con- 
verted to alpha hydroxy derivatives. When hydro- 
chloric acid hydrolysates of proteins are treated 
with nitrous acid, proline and hydroxyproline 
remain and can be determined by the ninhydrin 
method of Van Slyke, Dillon, MacFadyen and 
Hamilton (J. Biol. Chem. 141: 623, 1941). In the 
method to be described, excess nitrous acid is 
decomposed by ammonium sulfamate and frac- 
tional amounts of N-nitroso proline and hydroxy- 
proline, formed during the initial treatment with 
hitrous acid, are hydrolysed. Reaction of nitrous 
acid with some alpha amino acids yields products 
that interfere in the ninhydrin method but these 
are extracted by ether. Pure proline suffers a 3% 
loss, pure hydroxyproline a 4% loss of carboxyl 
nitrogen, but the losses are constant and repro- 
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ducible. Cystine, tryptophane, tyrosine, arginine, 
ornithine and citrulline give small positive errors 
but in most proteins positive errors contributed by 
these amino acids present, compensate for the 
loss of imino carboxy] nitrogen so that correction 
factors are unnecessary. The 2 mg. of imino acid 
necessary for determination under optimal condi- 
tions is contained in 10 mg. of gelatin or 50 mg. 
of most other proteins. Several proteins have been 
analysed by this technique. 


Uptake and conversion of radioactive iodine by 
thyroid gland in tourniquet shock in rats. Mi1L- 
Ton W. Hamousky*, Zyemunt 8S. Greruacn* 
AND H. JENSEN. Med. Dept. Field Research Lab. 
Fort Knox, Ky. 

A standardized method of tourniquet ‘shock’ in 
rats produced a 24-hour mortality of 84.7% (145 
animals); therapy with 0.9% NaCl lowered this 
to 7.88% (91 animals). Tracer doses of I’! (5-15 
uc. without carrier) were injected intravenously, 
thyroids analyzed for total and organic I'*! (per- 
centage of injected dose). In total I'*! there was 
no significant difference between controls without 
tourniquets versus those with occlusion main- 
tained for 3-23 hours. However, 1 hour after tour- 
niquet release, glands contained 50% control 
values; 2 hours after release, 30% of control values; 
16 hours after release, only 5.2% of controls. 
There was no significant difference in percentage 
organic conversion at 1 and 2 hours, only slight 
decrease in 16 hours. Of 27 animals treated with 
saline, injected with I'*! 16 hours later, 17 had 
values 1.5-4 times untreated controls. Uptake by 
liver, spleen, kidney, gastro-intestinal tract 
showed no significant difference in shock versus 
controls; traumatized limbs contained 3-7% more 
I'31 than control limbs. Jn vitro incubation of 
glands in toto did not reveal as marked changes— 
uptake and conversion 2 hours after tourniquet 
removal were equal to control values; 16 hours 
after removal, both were slightly, but signifi- 
cantly decreased. 


Fixation of radioactive carbon dioxide in lysine 
and tyrosine by decarboxylase-enzymes of these 
amino acids. Martin E. HANKE anv M. S. H. 
Srppiai* Dept. of Biochemistry, Univ. of Chicago, 
Chicago, Ill. 

When t-lysine is treated with its decarboxylase 
(acetone washed cells of Bacterium cadaveris) in 
the presence of CO2, and the reaction is stopped 
when the decarboxylation is about half complete, 
the remaining amino acid, and also the CO, formed 
by its subsequent decarboxylation, contain radio- 
activity. This CO: fixation does not occur if the 
enzyme is first heated to 100°. The fraction of the 
lysine synthesized (or extent of CO: fixation) was 
calculated as the ratio of the radioactive counts 
of the remaining lysine (or the BaCO; obtained 
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from the CO, from its decarboxylation) to the 
radioactive counts of the BaCO; obtained from 
the residual medium ‘CO; at the end of the partial 
decarboxylation. The extent of CO, fixation at 
pH 7.1 and an initial lysine concentration of 0.036 
M is increased from 26 to 359 parts per million as 
the extent of decarboxylation is increased from 17 
to 48%; it is greater at pH 6.2 than at 7.1, and in- 
creases with increasing initial concentration of 
the amino acid. The greatest extent of CO: fixa- 
tion observed, 1 part in 200, occurred at px 6.2, 
an initial concentration of 0.13 m lysine, and a 
degree of decarboxylation of 62%. Similar observa- 
tions were made with tyrosine and its decarboxy- 
lase, but here the residual amino acid was not 
isolated. Added ATP had no effect on the CO, 
fixation in either lysine or tyrosine. 


Enzymatic incorporation of CO, in oxalacetate. 
Isaac Harary,* J. B. VetGa Sauues* anp SE- 
veRO OcHoa. Dept. of Pharmacology, New York 
Univ. College of Medicine, New York City. 
Highly purified pigeon live ‘malic’ enzyme (J. 

Biol. Chem. 174: 979, 1948) catalyzes reactions (1) 

l-malate + TPN.« — pyruvate + CO: + TPNrea 

and (2) oxalacetate — pyruvate + COkz, in presence 
of Mn**. 1) has a sharp optimum at pH 7.4, 2) at pH 

4.5. COOH—CHOH—CH:.—C“00H is obtained 

when (1) proceeds in presence of CO, although 

little or no label is incorporated into added oxal- 
acetate (OAA). This shows that free OAA is not an 
intermediate in (1). No radioactive OAA is formed 
when the enzyme catalyzes reaction (2) in presence 
of C*O,. The same is true of bacterial preparations 
whicli catalyze (2) but not (1). This indicates that 
2) is practically irreversible. Ready incorporation 


of CO, in OAA occurs, however, when Straub’s: 


malic dehydrogenase is added to ‘malic’ enzyme, 
OAA, TPN, and Mn**, if a catalytic amount of 
malaté'is' present. Malic dehydrogenase catalyzes 
reaction (3) OAA + DPNiea (or TPNrea) = J-mal- 
ate + DPN,. (or TPN.x) and will form COOH— 
CO—CH.—COOH from C™-malate. The sum of 
(1) and (3).is (4) ./-malate + OAA = pyruvate + 
CO, + l-malate, i.e., OAA = pyruvate + CO 
(Wood and Werkman reaction). Evidence for (4) 
was also obtained manometrically. CO, fixation in 
OAA in pigeon liver extracts with added ATP (J. 
Biol..Chem. 164: 455, 1946) may occur via reaction 
(4). 


D.O dilution space to measure body water—rela- 
tion ‘of body water to body size. James D. 
Hakpy* ano Davin L. Drasxrn. Harrison Dept. 
of Surgical Research and Dept. of Physiological 
Chemistry, Grad. School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

The DO dilution space, as a measure of total 
body water, was determined in 10 adult hu- 
man subjects, ranging in size from very lean (male 
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53.7 kg. and 90.2 cm.) to very obese (male of 121 kg. 
and 90.2 cm. and female of 86.4 kg. and 76.2 cm), 
After equilibration of intravenously injected 
heavy water with the body water, the concentra- 
tion of D,O in the water distilled from plasma sam- 
ples was obtained by means of accurate specific 
gravity determinations. The extracellular fluid 
and plasma spaces were also determined by means 
of sodium thiocyanate and the dye T-1824. The 
total body water and body mass were found 
to have an inverse relationship to each other. In 
percentage of body weight, body water varied from 
70 (the commonly accepted value) in the abnor- 
mally lean to as low as 40 in the most obese. The 
volumes of extracellular fluid and plasma were 
more closely correlatable with total body water 
than with body mass. Evidence for a reciprocal re- 
lationship between water and fat is provided by 
our findings, and a revision of views as to the quan- 
tities of body fluids becomes necessary. An objec- 
tive evaluation of overnutrition (excess fat) was 
derived from the nutritive index (Cowai.t, G. R. 
AND D. L. Drasxin. Am. J. Physiol. 81: 36, 1927). 
A nomogram has been constructed for the predic- 
tion of excess fat and total water content of sub- 
jects of widely different size. 


Lactic acid oxidizing system of Escherichia coli. 
NIELS HAUGAARD (introduced by W. C. Srapiz). 
John Herr Musser Dept. of Research Medicine, 
Univ. of Pennsylvania, Philadelphia. 

The mechanism of lactic acid oxidation by E. 
coli (strain B) has been studied. The organ- 
isms were grown in media containing pDL-lactate as 
the source of carbon. Cell free preparations were 
obtained by exposing suspensions to sonic vibra- 
tion. Such preparations under aerobic conditions 
were found to convert pt-lactic acid quantita- 
tively into pyruvic acid. In experiments in which 
the reaction was allowed to go to completion an 
exact balance was obtained between the lactic acid 
added, the oxygen taken up, and the pyruvate 
formed. The entire metabolic activity was asso- 
ciated with particulate matter, the supernatant 
after high speed centrifugation having no activity. 
A complete hydrogen transferring system was 
apparently situated on the suspended particles 
since the preparations oxidised lactate in the ab- 
sence of added hydrogen carrier. Addition of 
methylene blue did not further increase the ac- 
tivity. An acetone powder was prepared from the 
suspensions obtained by sonic vibration. A 
suspension of such an acetone powder was inactive 
in the absence of added methylene blue. When 
methylene blue was added it converted half of 
added p1-lactate to pyruvate. It was inactive in 
the presence of t-lactate. It is concluded that two 
enzyme systems are present in E. coli, one oxidis- 
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ing D-lactic acid, the other L-lactic acid. Precipita- 
tio with acetone destroys the system oxidizing 
i-lactic acid as well as part of the hydrogen trans- 
fering enzymes. 


Hemoglobin, oxyhemoglobin and anhydro-hemo- 
globin. FeLix Havurowitz, Saine Tunc* anp 
RaviyE Crnp1*. Dept. of Chemistry, Indiana 
Univ., Bloomington, Ind. 

Moist layers of oxyhemoglobin (HbO2) exposed 
to low pressures are converted into hemoglobin 
(Hb-H.O), and, on evaporation of the water at low 
temperatures, into anhydro-hemoglobin (Hb), a 
hemochromogen-like substance with absorption 
maxima at 559 and 528 mu (v. Zeynek 1926; Hauro- 
witz, in Hemoglobin. New York: Interscience, 
1949). Anhydro-hemoglobin dissolved in water in 
the presence of air furnishes HbO, which on reduc-: 
tion gives hemoglobin, but no hemochromogen. It 
is concluded that in hemoglobin one of the water 
molecules is bound to Fe, replacing the O. mole- 
cule in HbOz. The equilibrium of reaction (I): Hb 
+ H,O = Hb-H.0, was examined spectrophoto- 
metrically at different temperatures. The ratio 
Hb-H,O/Hb was approximately 1.0 at 34°C and 22 
mm. Hg Reaction (I) is reversible between 0° and 
40°C. On the other hand, dry HbO: does not disso- 
ciate into Hb and O2, even when exposed to low 
pressure (pO. = 0.06 mm). We were not able, 
therefore, to determine experimentally the 
equilibrium constant of reaction (II): Hb + O2.= 
HbO,. This equation, (II), is the arithmetical sum 
of the above mentioned equation (I), and of equa- 
tion (III): Hb-H.O + O. — HbO, + H.O. Hence 
the equilibrium constant Ky is equal to K; X 
Kin. Using data of Roughton and Hartridge (1925, 
1936) for Ky; we find that Ky is approximately 
10°. This high value of Ky is in accordance with 
the weak dissociation tendency of dry HbO2 found 
in our experiments. Evidently O2 is bound more 
firmly by Hb than is water. The higher affinity of 
Hb for oxygen is attributed to the covalent linkage 
of O. in the diamagnetic complex HbO, (Pauling 
and Coryell). The combination of hemoglobin with 
0. in aqueous solution is represented by equation 
(III) and not by (II). 


Effect of body exposure to x-rays on rate of incor- 
poration of C'‘ carboxyl-labeled alanine into 
mouse protein. L. H. HEMPELMANN, S. Carr, I. 
D. Frantz, Jr., R. MASTERS AND E. Lamon (in- 
troduced by Lewis L. ENGEL). Med. Labs. of the 
Collis P. Huntington Memorial Hospital of Har- 
vard Univ., at the Massachusetts General Hospital, 
Boston, Mass. 

The influence of lethal doses of x-rays on the in 
vivo incorporation of C-14 carboxyl-labeled alanine 
Into the protein fraction of spleen, liver, and 
muscle was studied in young mice. Decarboxyla- 
tion by means of the ninhydrin reaction was used 
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to determine the quantity of total and radioactive 
carbon in the free carboxyl groups of the amino 
acids in protein hydrolysates. The specific activity 
of C-14 was unchanged in liver, spleen, and muscle 
protein of litter mates divided: into control and 
irradiated groups when the‘alanine was given im- 
mediately after exposure and the animals killed 2 
hours later. When the alanine was given 2 hours 
after exposure, the amount of incorporated C-14 in 
the spleen protein was reduced in the irradiated 
groups. The total carboxyl carbon in the liver and 
spleen protein of irradiated animals was consider- 
ably less than that of controls 4’days after expo- 
sure. The specific activity in muscle and spleen 
protein was less in the irradiated than ‘in the con- 
trols while the activity in the liver was greatly in- 
creased in the exposed animals. The distribution of 
C-14 in the amino acid fractions of the liver pro- 
tein of irradiated and control animals was deter- 
mined by means of starch column chromato- 
graphy. 

The in vivo observations were largely confirmed 
by studies with spleen and liver slices, but dif- 
ferences from normal were less striking. The 
amount of C-14 in the urea fraction of the 
liver slice media was greater in irradiated than in 
control experiments. 


Effect of riboflavin and vitamin B, deficiencies on 
conversion of tryptophan and 3-hydroxyanthra- 
nilic acid to quinolinic acid. L. M. HENDERSON, 
I.M. Wernstock* anp G. B. RamasaRmMa.* Divt- 
ston of Biochemistry, Noyes Lab. of Chemistry, 
Univ. of Illinois, Urbana. 

Vitamin B,, thiamine, riboflavin, and folic acid 
deficiencies have been reported to reduce the urin- 
ary excretion of N!-methylnicotinamide and nico- 
tinic acid following the administration of trypto- 
phan to the rat. Urinary quinolinic acid accounts 
for a larger percentage of administered tryptophan 
or 3-hydroxyanthranilic acid than either nicotinic 
acid or N!-methylnicotinamide. Attempts to local- 
ize the reactions in which the vitamins are con- 
cerned have been made by studying the excretion 
of quinolinic acid in response to tryptophan and 3- 
hydroxyanthranilic acid. Control rats receiving a 
9% casein diet excreted 11.0 + 1.1% of the admin- 
istered tryptophan and 12.7 + 2.0% of the 3- 
hydroxyanthranilic acid as quinolinic acid. Rats 
acutely deficient in riboflavin excreted 1.06 + 
0.08% of the tryptophan and 7.3 + 1.6% of the 3- 
hydroxyanthranilic acid as quinolinic acid; vita- 
min Bg-deficient animals excreted only 0.73 + 
0.16% of the administered tryptophan and 8.8 + 
1.1% of the 3-hydroxyanthranilic acid as quino- 
linie acid. Results with pair-fed control groups in- 
dicated that inanition was not the cause of these 
changes. Thiamine-deficient animals and _ their 
pair-fed controls exhibited reduced conversion of 
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both tryptophan and 3-hydroxyanthranilic acid. 
Increasing the casein level of the diet from 9%- 
18% reduced the amount of administered trypto- 
phan excreted as quinolinic acid to 3.0% for con- 
trol animals and to 0.4% for vitamin Bg -deficient 
animals. These results suggest that riboflavin and 
vitamin Bs function in the conversion of trypto- 
phan to 3-hydroxyanthranilic acid and not in the 
conversion of the latter to quinolinic acid. 


Specific nucleotidases. Lron A. HEprEL AND R. J. 
Hitmoe.* Natl. Insts. of Health, Bethesda, Md. 
Studies have been carried out with enzymes from 

several sources that hydrolyze nucleotides con- 

taining phosphate in different positions. Prelimin- 
ary experiments with potato extracts indicate the 
presence of a nucleotidase specific for adenosine- 
5-phosphate and another for adenosine-3-phos- 
phate. Bull seminal plasma, which rapidly 
dephosphorylates adenosine-5-phosphate (MANN. 

Biochem. J.39: 451, 1945) was also investigated. A 

50-fold purification of this activity was achieved 

by fractionation with salmine, ammonium sulfate 
and ethanol, and by adsorption with alumina Cy. 

The rate of liberation of inorganic phosphate from 

different compounds by seminal plasma and by the 

purified enzyme is given below. (The activity of 

both preparations is expressed on the basis of 100 

for adenosine-5-phosphate.) 














ACTIVITY OF: 
SEMINAL PURIFIED 

SUBSTRATE PLASMA ENZYME 
Inosine-5-phosphate 115 113 
Nicotinamide-ribose-5-phosphate 70 67 
Ribose-5-phosphate 1.3 0.8 
Adenosine-3-phosphate 2.0 <0.005 
Sodium-8-glycerophosphate 1.0 0.02 
Glucose-6-phosphate 0.8 <0.01 
Guanosine-3-phosphate, riboflavin phosphate, 


fructose-1, 6-diphosphate, fructose-6-phosphate 
and 3-phosphoglyceric acid were hydrolyzed more 
slowly than glucose-6-phosphate by seminal 
plasma and the activity was greatly reduced on 
purification. These data would support the view 
that a single enzyme dephosphorylates the several 
compounds containing phosphate on position 5 of 
the ribose moiety. Snake venom has a nucleotidase 
of apparently similar substrate specificity but 
purification has been hampered by its instability. 


Effect of cysteine and hydrogen sulfide on pteroyl- 
glutamic acid conjugase of hog kidney. C. H. 
Hr anv M. L. Scort (introduced by L. C. Nor- 
ris). Cornell Univ., Ithaca, N.Y. 

Mims, Swendseid, and Bird (J. Biol. Chem. 170: 

367, 1947) reported that the inhibitory effect of 

nucleic acid upon the pteroylglutamic acid (PGA) 
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conjugase of hog kidney is overcome in vitro by the 
addition of cysteine or hydrogen sulfide to the ep. 
zyme system. These research workers stated that 
their findings suggested the presence of sulfhydry| 
groups in the PGA conjugase of hog kidney. In ex. 
tending the studies of Mims et al. in this laboratory 
it was found that exceedingly low levels of hog kid- 
ney conjugase, which were completely inactive 
alone, exhibited maximum activity when cysteine 
was added to the enzyme system. Hydrogen sulfide 
also served as an activator of this system, but the 
rate of release of PGA was not increased with this 
substance to the same extent that it was with cys- 
teine. Relatively high levels of cysteine were re- 
quired to produce maximum activation of the en- 
zyme. On the other hand, much lower levels of 
cysteine, which produced little activation alone, 
were completely effective when a low level of hy- 
drogen sulfide was also added. The addition of sod- 
ium thioglycolate, which is known to inhibit 
cysteine de-sulfhydrase activity, completely in- 
hibited PGA conjugase activation by either cys- 
teine or hydrogen sulfide. These studies present 
further evidence indicating that the conjugase of 
hog kidney requires sulfhydryl groups. While hy- 
drogen sulfide was shown to activate the enzyme, 
the results point to cysteine as the primary sulf- 
hydryl donor. A possible explanation of the action 
of hydrogen sulfide is that this substance may 
transfer sulfhydryl groups to cysteine which in 
turn transfers them to the enzyme. 


Inhibition of the ‘oxalacetic oxidase system’ in 
tissues adjacent to methylcholanthrene tumors. 
Rosert M. Hitt, Dorsey E. HourKamp* AnD 
Entp K. Rut.epace.* Depts. of Biochemistry and 
Pathology, Univ. of Colorado Med. Center, Den- 
ver. 

Potter, LePage, and Klug (J. Biol. Chem. 175: 
619, 1948) reported that “homogenates of several 
rat tumors showed negligible amounts of oxygen 
uptake when oxalacetate’’ was used as a substrate. 
Using a similar reaction mixture, and a transplant- 
able methylcholanthrene induced fibrosarcoma of 
the thigh muscle of the rat, we were able to verify 
their observations. We have compared homo- 
genates of these tumors with /) homogenates of 
muscle tissue adjacent to the tumor, but not hav- 
ing a neoplastic appearance by histological exam- 
ination and with 2) homogenates of corresponding 
normal muscle tissue from the opposite leg. The 
muscle tissue adjacent to the tumor shows some 
O, uptake but considerably less than does the cor- 
responding normal tissue of the opposite leg. Ob- 
servations have been made on 17 animals with 
methylcholanthrene-induced tumors and on 23 
animals in the first, second, and third generations 
of transplantation of these tumors. 


Inhibitory effect of beef extract and 2-methylthio- 
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adenine on growth of typhoid bacillus. G. H. 
Hitcuines, G. B. Exion* anp M. B. SHER- 
woov.* Wellcome Research Labs., Tuckahoe, 
N.Y. 

During routine tests of the antibacterial effects 
of purine and pyrimidine analogs, by the filter 
paper disk-agar plate technique, 2-methylthio-6- 
aminopurine was found to inhibit the growth of 
typhoid bacillus powerfully. When these tests were 
repeated, with substitution of a synthetic medium 
in the agar for the usual proteose peptone-beef ex- 
tract mixture, no inhibition by the antagonist was 
observed, although no difference in growth on the 
2media could be detected. The addition of various 
substances to the synthetic medium resulted in re- 
appearance of the antibacterial effect of the ana- 
log. Beef extract is the most effective substance 
found to date, but liver extract and yeast extract 
have appreciable activities. The concentration of 
the beef extract factor was followed by preparing 
agar containing the synthetic medium and 2- 
methylthioadenine and seeding this with the ty- 
phoid bacillus. Growth on this medium is excel- 
lent, but zones of inhibition can be produced by 
the application of filter paper disks which 
have been dipped in beef extract solution. Paper 
chromatography of beef extract revealed the pres- 
ence of at least 2 substances with activity. Frac- 
tional precipitation by alcohol and adsorption and 
elution from superfiltrol have resulted in a con- 
siderable concentration of the factor. 


Synthesis and microbiological activity of higher 
aliphatic 6-keto acids. KLtaus Hormann, A. E. 
AxELROD* AND M. A. Mitz.* Dept. of Chemistry, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

In connection with studies on the relation of bio- 
tin and fatty acids, a number of higher §-keto acids 
were prepared and their microbiological activities 
determined. Although higher B-keto acids have 
been postulated as intermediates in the metabo- 
lism of fatty acids, little is known about their pre- 
paration and properties. Unsaturated members of 
the series have not been previously prepared. 
Highly purified fatty acids were converted into the 
corresponding §-keto esters containing 2 addi- 
tional carbon atoms by the procedure of Stillberg- 
Stenhagen (Archiv. Kemi. Miner. Geol. 20A No. 19, 
1945). In view of the fact that the known 
procedures for the saponification of B-keto esters 
are highly unsatisfactory, a new procedure was 
developed which allows the preparation of B-keto 
acids in high yields. 8-ketomyristic, palmitic, 
stearic and arachidic acids were prepared and char- 
acterized. Application of the same procedures to 
dleic acid leads to the synthesis of 3-keto A-"!: 
fleosenoic acid (oleoyl acetic acid). The 6-keto 
acids and esters were tested for their ability to re- 
Place biotin for Lactobacillus arabinosus. The 
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saturated B-keto acids were inactive. Methyloleoyl 
acetate was as active as methyloleate in contrast 
to free oleoyl acetic acid which was practically in- 
active. 


Alterations in tissue proteins of dogs following 
prolonged fasting. ELMorE Ho_MEs* AND Demp- 
stE B. Morrison. Dept. of Chemistry, Univ. of 
Tennessee, Memphis. 

Proteins of heart, skeletal muscle, liver, kidney, 
and blood plasma were analyzed in the Tiselius- 
Longsworth apparatus. Dissected tissue was 
homogenized in a Waring blender. The homogen- 
ate was then frozen and thawed after which ali- 
quots were taken for centrifugation (12,000 
r.p.m.), for determination of water content, total 
solids, and proteins (Kjeldahl), and for fractiona- 
tion of the proteins by extraction. Proteins soluble 
in 0.12 m NaCl were first removed by repeated ex- 
traction. The residue was then similarly extracted 
with 1.0 m NaCl, and finally with 0.06 m NaOH. 
Only a small insoluble fraction remained after 
these successive extractions. All extractions were 
carried out at 3-5°. Total proteins were determined 
on each extract, on the final insoluble residue, and 
on the supernatant obtained by centrifugation. 
The supernatant fluids and saline extracts were 
also equilibrated against veronal buffer (pH 8.6) 
preparatory to electrophoresis. Representative 
electrophoretic patterns of the plasma and tissue 
extracts of well fed and fasted dogs will be shown. 
Alterations in the proteins as shown by fractional 
extraction and by electrophoretic analysis will be 
presented graphically. 


Phosphogluconic acid metabolism. B. L. Horec- 


KER. Natl. Insts. of Health, Bethesda, Md. 

The oxidation of 6-phosphogluconic acid was 
studied by Warburg and Christian and by Dickens 
and shown to require triphosphopyridine nucleo- 
tide (TPN). Several degradation products were 
obtained, none of which was positively identified. 
An enzyme has now been purified from yeast which 
quantitatively converts 6-phosphogluconate to 
pentose phosphate and CO,. The enzyme occurs in 
extracts of liver, kidney, brain, heart muscle and 
red cells, as well as in yeast maceration juice. The 
yeast enzyme has been purified 40-fold by a num- 
ber of steps including acetone precipitation and 
fractionation with ammonium sulfate. With the 
purified enzyme pentose-phosphate accumulation 
was accomplished by means of the following dis- 
mutation: 


1) 6-phosphogluconate + TPN > 
pentose phosphate + CO, + TPNH, 


2) ~=pyruvate + TPNH: — lactate + TPN. 
In agreement with equation 1, one m of pentose 


phosphate and one m of CO, are produced/m of 6- 
phosphogluconate (or pyruvate) disappearing. 
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CO: production at intermediate stages in the reac- 
tion is equal to 6-phosphogluconic acid removal or 
pentose phosphate production; no accumulation of 
a 6-carbon oxidized intermediate is observed. The 
pentose phosphoric acid ester formed if hy- 
drolyzed by a phosphatase purified by Dr. L. A. 
Heppel from semen at a much slower rate than is 
ribose-5-phosphate. In glycylglycine buffer at pu 
7.5 the rate of TPN reduction by 6-phosphoglucon- 
ate is increased 5-fold by Mg** or Mn**, or 2-fold 
by CN-. Reaction 1 is used for the determination of 
6-phosphogluconate. 


Synthesis of rhodopsin from vitamin A,. Rutu 
Hvussarp AND GEORGE WALD (introduced by J. 
T. Epsauu). Biological Labs., Harvard Univ., 
Cambridge, Mass. 

It has been believed since Kiihne that the syn- 
thesis of rhodopsin from colorless precursors, now 
known to be vitamin A; and rhodopsin-protein, 
occurs only in the intact eye. This process has now 
been carried out in vitro. Intact retinas and re- 
tinal homogenates, incubated in the dark, regener- 
ate about 10% as much rhodopsin from vitamin A; 
as is formed during dark adaptation in vivo. The 
addition of cozymase, or of a homogenate of the 
pigment layers of the eye, pigment epithelium and 
choroid, to a retinal homogenate approximately 
doubles the yield of rhodopsin. When both cozy- 
mase and pigment layer homogenate are added to 
a retinal homogenate, the yield is doubled again, 
approximating 40%. Aqueous retinal extracts to 
which cozymase and vitamin A; are added also 
synthesize rhodopsin in a yield of about 10%. The 
mechanism of these syntheses is not yet wholly 
understood. Retinal homogenates can oxidize vit- 
amin A; slowly to retinene; (vitamin A; aldehyde) 
in the presence of an aldehyde-binding reagent 
such as hydroxylamine. In the retina, rhodopsin- 
protein is a specific retinene-binding reagent, con- 
densing with retinene, spontaneously to form 
rhodopsin. One pathway for rhodopsin synthesis 
therefore is the oxidation of vitamin A, to 
retinene, by retinene reductase, coupled with the 
binding of retinene, by rhodopsin-protein to form 
rhodopsin. Cozymase promotes this process as the 
coenzyme of the retinene reductase system. Pig- 
ment layer homogenate may act upon the same 
system by supplying respiratory factors which 
drive it in the oxidative direction. Rhodopsin may 
also be synthesized by other mechanisms still to 
be explored. 


Potentiation of esterase activity of chymotrypsin 
by electrolytes. BERNARD J. JANDORF. Biochem- 
istry Section, Med. Division, Army Chemical Cen- 
ter, Md. 

With commercial preparations of chymotrypsin 
no direct relationship was found between enzyme 
concentration and the rate of action on N-acetyl- 
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tyrosine ethyl ester as determined manometri- 
cally. The divergence from proportionality is due 
in part at least to a variable content of MgS0, in 
the enzyme preparations employed. When suffi- 
cient MgSO, is added to the reaction mixture, the 
esterse activity becomes proportional to the con- 
centration of chymotrypsin. In addition to this 
effect, MgSO, increases esterase activity mar- 
kedly, values exceeding the control activity by 
fivefold or more being obtained if sufficient salt is 
added. This effect of MgSO, can be duplicated by 
other salts, while no potentiation of esterase ac- 
tivity is found in the presence of non-electrolytes. 
On partial inactivation of chymotrypsin with 
diisopropylfluorophosphate, the enzymatic activ- 
ity remaining is potentiated by salts to the same 
degree as that found for the completely active 
enzyme; this indicates that the activating effect of 
salts is not due to their rendering enzymatically 
active groups on the protein molecule more acces- 
sible to the substrate. When limiting amounts of 
substrate are employed, the presence of salt affects 
only the rate and not the extent of ester hydroly- 
sis. No salt which was found to potentiate the es- 
terase activity of chymotrypsin had any effect on 
the proteinase (casein hydrolysis) activity of this 
enzyme. 


A crystalline, active oxidation product of a-chymo- 
trypsin. Evcene F. Jansen, M. D. FELLows 
Nurtine,* A. LAURENCE CurRL* anp A. K. 
Batis. Enzyme Research Division, Bureau of 
Agricultural and Industrial Chemistry, United 
States Department of Agriculture, Albany, Calif. 
Crystalline a-chymotrypsin was found to con- 

tain an impurity which gave rise to acetaldehyde 

on oxidation with sodium periodate. The amount 
of this ‘terminal threonine’ varied from 0.5-1.0 

m/M of enzyme, using 27,000 for the molecular 

weight of the enzyme. With just sufficient perio- 

date (2.5 m/m of enzyme) to cause the maximum 
formation of acetaldehyde within one hour, no de- 
crease in the activities (esterase and proteinase) 
occurred. Doubling this amount of periodate re- 
sulted in no more acetaldehyde, but in 60% 
destruction of the activities when assayed under 
conditions for a-chymotrypsin. Larger amounts 
of periodate (as much as 50 M/m of enzyme) caused 
no greater decrease. The oxidation product result- 
ing from 5-10 m of periodate/m of enzyme was crys- 
tallizable from 0.5 saturated ammonium sulfate at 
pu 5.5, but attempts to crystallize at px 4.0 (where 
g-chymotrypsin crystallizes nicely) have met with 
failure. After 3 recrystallizations the yield of oxi- 
dized enzyme was 35%. The proteolytic px opti- 
mum of the recrystallized product was identical 
with that of a-chymotrypsin, but the optimum for 
tyrosine ethyl ester hydrolysis was changed by 
oxidation from px 6.25 to 6.60. When compared at 
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the respective optima, the specific esterase 
activity of oxidized enzyme was 80% and the pro- 
teinase 45% of the original. Acetylation of a-chy- 
motrypsin gave a product with activities very 
similar to the oxidized material, suggesting that 
the removal or blocking of an amino group may be 
a factor. 


Competitive inhibition between certain salicylates 
and pantothenic and pantoic acids for E. coli. 
B. CoNNOR JOHNSON AND Eva M. Coun.* Divi- 
sion of Animal Nutrition, Univ. of Illinois, Ur- 
bana. 

Twelve different compounds were studied as to 
their inhibiting effect on the growth of 4 strains of 
E. coli. Of the compounds studied, only salicylic 
acid and its derivatives acetyl-salicylic acid and 
phenyl-salicylate completely inhibited growth at 
low concentrations (approx. 5 wm). This inhibition 
was completely reversed by calcium pantothenate 
or equally well by pantoic acid but was not re- 
versed by B-alanine, p-aminobenzoic acid, methio- 
nine, glutamic acid, lysine or valine. Mandelic acid 
‘in contrast to the report of PERAULT AND GREIB. 
Compt. rend. Soc. de biol. 138: 506, 1944), cinnamic 
acid, benzoic acid, m- and p-hydroxybenzoic acids, 
authranilic acid and gallic acid gave growth inhibi- 
tion only at much higher concentrations, and this 
inhibition was not reversed by pantothenic acid 
or pantoic acid. The only aliphatic hydroxy acid 
tested, malic acid, was found to stimulate rather 
than inhibit growth of EF. coli on the simple 
medium used. Salicylic acid, bismuth salicylate 
and phenyl salicylate have been fed to rats at 0.1 
to1% of pantothenic acid-free diets in attempts to 
inhibit coliform synthesis of pantothenic acid in 
the intestinal tract. Under some of these condi- 
tions a severe deficiency was produced which was 
completely counteracted by pantothenic acid. 


Distribution of free amino acids between erythro- 
cytes and plasma in normal human subjects. 
C. A. Jonnson* anp OvaF Bercer. Dept. of 
Biological Chemistry, Univ. of Illinois, College 
of Medicine, Chicago. 

The plasma and red cell levels of 12 amino acids 
were determined on single blood samples obtained 
from 24 young men in a postabsorptive state. Clot- 
ting was prevented by heparin and the cell volume 
measured by hematocrit. Following centrifugation 
the plasma was siphoned off, the white cell layer 
removed and discarded, and the red cells 
hemolysed. The plasma and red cell fractions were 
then deproteinized with tungstic acid. Microbio- 
logical assays of the tungstic acid filtrates were 
carried out. The results indicated that the concen- 
trations (expressed in y/ml. of plasma or red cells) 
of methionine, phenylalanine, threonine and tyro- 
sine were approximately the same in both blood 
fractions. For the remaining amino acids, the 
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ratios of the concentrations in plasma to the con- 
centrations in red cells increased in the following 
order: leucine, histidine, valine, lysine, isoleucine, 
cystine, tryptophane and arginine, the ratios rang- 
ing from 1.2 for leucine to 6.2 for arginine. If the 
individual amino acid concentrations were calcu- 
lated on the basis of red cell water (65%) 
and plasma water (92%), the 12 amino acids 
studied might be arranged in three groups: 1) those 
with cell levels above plasma levels, 2) those about 
equally distributed, and 3) those with cell levels 
below plasma levels. It would appear, therefore, 
that red cells may show some selectivity in regu- 
lating the passage and accumulation of these 
amino acids. 


Mode of action of the sperm ‘regulator,’ 2,4- 
dinitrophenol and usnic acid. R. BERNAL JoHN- 
sON,* AND Henry A. Larpy. Dept. of Biochem- 
istry, Univ. of Wisconsin, College of Agriculture, 
Madison. 

In studies of the function of a naturally 
occurring metabolic ‘regulator’ (Science 109: 365, 
1949) it was found that, like dinitrophenol and 
usnie acid, this substance prevents the phos- 
phorylation reactions normally associated with 
substrate oxidation by a washed residue of rabbit 
kidney or rat liver homogenate. In the absence of 
such ‘uncoupling’ agents, the oxidation of either 
carbohydrate or fatty acids (JOHNSON AND LarpY. 
J. Biol. Chem. In press) is accompanied by a net 
uptake of inorganic orthophosphate. With either 
citrate, cis aconitate, a-ketoglutorate, succinate, 
malate, fumarate, or pyruvate plus a trace of fum- 
arate as the substrate, about 15 um of phosphate is 
taken up in 10 minutes and transferred to glucose 
by means of yeast hexokinase. In the presence of 
suitable concentrations of either the sperm ‘regu- 
lator,’ dinitrophenol or usnic acid, uptake of phos- 
phate occurs but it accumulates in the form of an 
extremely acid-labile compound. This unidentified 
ester (not inorganic pyrophosphate or metaphos- 
phate) is reasonably stable at pu 4. At this pH its 
hydrolysis is catalyzed by molybdate. Under some 
conditions the labile ester accumulates even in the 
absence of the ‘uncoupling’ agents indicating that 
it may be a naturally occurring intermediate. 


Synthesis of glutathione in extracts of pigeon liver. 
Rosert B. JOHNSTON* AND Konrap BLocu. 
Dept. of Biochemistry and Inst. of Radiobiology 
and Biophysics, Univ. of Chicago, Chicago, Ill. 
The formation of the peptide bond between cys- 

teine and glycine in glutathione has been investi- 

gated with the aid of C'-glycine..A dialyzed 
saline-bicarbonate extract of acetone-dried pigeon 
liver was the source of the enzyme. Peptide bond 
formation, as measured by the incorporation of 
labeled glycine into glutathione, occurs in such ex- 
tracts at a rapid rate when glutamic acid, cysteine, 
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glycine, Mg*t+, phosphate, and either adenosine 
triphosphate or 5-adenylic acid are added. Under 
these conditions ATP and 5-adsnylic acid are 
equally effective, while inosinic acid and guanylic 
acid show a much smaller effect. The isolated 
glutathione contains no significant readioactivity 
when the adenylic acid derivatives are absent or 
when Mg** or phosphate are omitted. Under the 
same experimental conditions peptide synthesis 
can also be effected by the addition of vari- 
ous amides. In the presence of enzyme, amino acids 
and salts, the following amides caused the forma- 
tion of C™ glutathione: glutamine, asparagine, 
pyruvamide, and acetamide. In these experiments 
also the presence of phosphate is necessary. These 
results suggest that the energy of the amide bond 
can be utilized for peptide synthesis. 


In vitro effect of DDT and its metabolites on rat 
heart succinoxidase. CarTER D. JOHNSTON (in- 
troduced by R. Lortmmer Grant). Division of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. 
DDT, its dehydrochloride, and its acetic acid 

derivative (DDA) were added to rat heart homo- 
genates suspended in phosphate buffer (px 7.4), 
using succinate as the substrate. Oxygen consump- 
tion was measured manometrically. DDT in- 
hibited this succinoxidase system 60% at a concen- 
tration of 10-* mM, while DDA (an important 
metabolite of the insecticide) caused only 33% in- 
hibition at 5 times this concentration. The dehy- 
drochloride, possibly a metabolic intermediate, is 
as effective as DDT in suppressing the oxygen up- 
take of these preparations. 


Effect of desoxycorticosterone glucoside (DCG) 
on glucose reabsorption in the dog kidney. 
Epwin H. KauFMAN AND AGAMEMNON DEs- 
POPOULOS (introduced by Donatp D. Van 
Styke). Hospital of Rockefeller Inst. for Med. 
Research, New York City. 

St. Rusznyak et al. (Experientia 3: 420, 1947) re- 
ported that intravenous DCG (Percorten Gluco- 
side, Ciba) in barbiturate-anesthetized dogs pro- 
duced a several-fold increase in Glucose Tm. The 
present study, in which TmG was measured before 
and after i.v. injection of DCG in dogs under pen- 
tobarbital anesthesia, was an attempt to confirm 
this remarkable observation. Our results showed, 
on the contrary, a prompt depression of TmG fol- 
lowing single doses of 30-100 mg. in dogs weighing 
13-25 kg., with TmG decreasing to zero after the 
100 mg. dose. The inhibition persisted 30 minutes 
after 30 mg., and longer with larger doses. Reduc- 
tion of 25% of control TmG was maintained 
by constant i.v. infusion of 1 mg./min. Marked 
glycosuria, with no change from normal in blood 
glucose concentration, following injection of 150 
mg. of DCG in a dog receiving no exogenous glu- 
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cose. DCG had no consistent effect on glomerular 
filtration rate. These results are in agreement with 
those recently published by Lambert and asgo. 
ciates (Acta Clin. Belgica 3: 529, 1948) showing that 
DCG depresses TmG in man. The failure of 30 and 
60 mg. i.v. doses of free desoxycorticosterone in 
propylene glycol to decrease TmG below levels 
produced by control injections of the vehicle 
alone, indicates that the depressant action on the 
glucose reabsorptive mechanism is a property of 
the glucoside rather than the free steroid. That 
this action may be analogous to that of phlorizin is 
suggested by certain structural similarities be- 
tween the two molecules. 


Anticoagulant polysaccharide sulfates. Louis A. 
KazaL, DanteL S. Spicer* anp Rose A. 
BRAHINSKY.* Dept. of Biochemistry, Med. Re- 
search Division, Sharp and Dohme, Inc., Glenol- 
den, Pa. 

A number of polysaccharides were sulfated with 
pyridine chlorosulfonic acid (P.C.A.) (2.5 hours at 
75-80°C.), and the sulfated products screened for 
anticoagulant activity by a modification of the 
prothrombin time determination. Chlorosulfonic 
acid and concentrated sulfuric acid also were em- 
ployed as sulfating agents in some instances. The 
sulfated products obtained with P.C.A. were more 
active as anticoagulants than those obtained with 
the other agents. The most active products were 
derived from dextrin, karaya gum, tragacanth, 
chitin, sodium ammonium pectate, cellulose and 
oxidized cellulose. Dextrin was selected for more 
detailed studies; it was sulfated under various con- 
ditions of time and temperature, and the resultant 
products tested for anticoagulant activity and for 
toxicity in rabbits. Essentially maximum activity 
was reached in 2 to 1 hour periods of sulfation at 
60°C. and 102°C., and in 3 hours at 45°C. At a con- 
stant temperature of sulfation, less toxic products 
were obtained with short periods of sulfation; with 
time a constant, less toxic products were obtained 
at lower temperatures of sulfation. Using constant 
conditions for sulfation (1 hour, 60°C.) the pro- 
ducts derived from low ml. wt. dextrins were more 
active. The glycollic acid ether of dextrin sulfate 
was slightly less active than the parent substance. 
The dextrin sulfates have an in vivo activity in the 
rabbit approximately equivalent to } of that of 
heparin (Connaught Standard). 


Reversible changes in the L-amino acid oxidase 
molecule. Epna B. KEarney* anp Tuomas P. 
Stncer. Dept. of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 

We have reported (Federation Proc. 8: no. 1) that 
the oxidase of many snake venoms is inactivated 
by low concentrations of POF and related ions. It 
has been found that in distilled water the enzyme 
is inactivated similarly because of protein-bound 
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POS and that at higher temperatures an opposing 
process of reactivation occurs. An equilibrium 
therefore exists between the active and inactive 
forms of the enzyme characteristic of the tempera- 
ture and pH; at 45°C. (pH 7) the equilibrium is 
largely in favor of the active form, and at 30°, the 
inactive form. The temperature determines both 
the position of the equilibrium and the rate 
at which it is reached. Monovalent anions prevent 
the inactivation and enhance reversal; incubation 
with Cl- at 38° completely reactivates the inactive 
enzyme. POS increases the rate of inactivation 
and shifts the equilibrium toward the inactive 
form. Following inactivation by POS, heating 
with Cl- effects reactivation only after the excess 
POF is removed by dialysis. While POF is rapidly 
bound by the protein even at 0°C., the inactiva- 
tion occurs only gradually on incubation at higher 
temperatures, indicating a secondary process with 
an appreciable activation energy. This process is 
not a polymerization or denaturation, as the in- 
active enzyme retains the size and shape of the 
active form, as judged by ultracentrifuge studies. 
The mechanism of the inactivation may involve an 
intramolecular bridge formation between POS 
and a protein group, possibly histidine. The nature 
of the bond is being studied with the aid of P®. 


Inhibition of rat liver choline oxidase by urethane 
in vitro. CeceL1A K. KertH anv JAMEs S. DIN- 
NING (introduced by Paut L. Day). Dept. of 
Biochemistry, Univ. of Arkansas School of Medi- 
cine, Little Rock. 

Choline oxidase was determined by standard 
Warburg procedure. The final volume in the flasks 
was 3.2 ml. containing 1 ml. of a5% rat liver homo- 
genate buffered at pu 7.8. With 5 mg. of choline 
chloride added as substrate, 5, 10, 50, and 100 mg. 
of urethane inhibited choline oxidase 4, 27, 78, and 
4% respectively. With 50 mg. of urethane the 
addition of 5, 10, 15, 20 and 25 mg. of choline chlo- 
tide resulted in the consumption of 24, 30, 38, 33, 
and 28 wl. O2/hr. respectively. The tissue prepara- 
tion with 25 mg. of choline chloride as substrate 
and no urethane consumed 98.6 ul. O2/hr. It 
appears that the inhibition of choline oxidase pro- 
duced by 50 mg. of urethane is not readily rever- 
sible by increasing the amount of substrate. Ure- 
thane was without effect on the succinic oxidase 
activity of these tissue preparations. This inhibi- 
tion of choline oxidase by. urethane is of interest in 
view of the fact that the nitrogen mustards and 
aminopterin, also substances which reduce white 
cell counts in animals, inhibit choline oxidase. 


Lipotropic effect of pteroylglutamic acid on rats re- 
ceiving toxic levels of dietary glycine. BARBARA 
Kettey* anp Joun R. Torrer. Dept. of Bio- 
chemistry, Univ. of Arkansas School of Medicine, 
Little Rock. 
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Weanling littermate Sprague-Dawley rats were 
placed on an adequate purified diet containing 10% 
glycine with and without added pteroylglutamic 
acid (PGA). Another group of animals received the 
diet without added glycine (basal diet). Liver fats 
were determined on all of the animals after 54-60 
days on the various diets. The addition of 10% 
glycine to the diets brought about a 50% increase 
in the fat content of the liver over that on the basal 
diet. When PGA was added to the high glycine diet 
at a level of 5 mg/kg. the liver fat was reduced to a 
value slightly lower than that obtained on the 
basal diet. In one experiment the average values 
for liver fatty acids of 10 animals were as follows: 
10% glycine diet, 5.68%; 10% glycine + PGA, 
3.70%; and basal diet 3.92%. The possibility that 
the observed increase in liver fats on the high 
glycine diet is due to a metabolic deficiency of 
choline is suggested by an elevated kidney weight 
body weight ratio, which was also reduced to nor- 
mal by PGA, 


An automatic multiple extraction apparatus. 
Marian W, Kies anv Paut L. Davis.* Bureau 
of Agricultural and Industrial Chemistry, Agri- 
tural Research Center, Beltsville, Md. 

Recent work on countercurrent distribution has 
emphasized its usefulness in biochemical frac- 
tionations, but the available equipment is inade- 
quate for large-scale work, and repeated extrac- 
tions in separatory funnels are much too laborious. 
An apparatus has been devised in which large vol- 
umes of solvent can be handled with little effort. 
Its principle differs somewhat from that of the 
Craig machine, but the end result—separation of 
solutes having different distribution coefficients— 
is similar. Successive aliquots of the quiescent 
(heavier) phase of two immiscible solvents are sub- 
jected to continuous extraction by extremely small 
increments of the lighter phase. The appara- 
tus consists of a series of side-arm test tubes, each 
containing a separate inner tube having a coarse 
fritted disk sealed to the lower end. The solute is 
placed in the first test tube, after which all the 
tubes are filled with the heavier member of a sol- 
vent pair. The lighter member is then introduced 
continuously and at a properly regulated rate into 
the first dispersion tube. Droplets of upper phase 
enter the lower phase through the fritted disk, rise 
to the top and overflow into the next dispersion 
tube. The number of tubes necessary, as well as 
the total volume of upper phase required for any 
degree of separation of two or more solutes can be 
predicted from their respective distribution coeffi- 
cients. The versatility of the apparatus and the 
ease with which it can be assembled and used sug- 
gest a wide application for it in fractionation 
studies. 
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Hydrolysis of glutathione. J. R. Kimme.,* C. K. 
Ouson,* DonaLp OKESON* AND FRANCIS BINK- 
LEY. Univ. of Utah College of Medicine, Salt Lake 
City. 

The enzyme of pig kidney responsible for the 
hydrolysis of glutathione to glutamic acid and 
cysteinylglycine has been separated from the en- 
zyme responsible for the hydrolysis of cysteinyl- 
glycine. The activity is associated with a lipopro- 
tein of high molecular weight. Considerable 
activation of all preparations is obtained by the 
addition of glutamine; the preparations of highest 
purity are relatively inactive in the absence of 
glutamine. The hydrolysis of glutathione is in- 
hibited in a competitive manner by various 
phthaleins and by penicillin G; these inhibitions 
may be reversed by the addition of either gluta- 
mine or glutathione. The antibacterial action of 
penicillin toward S. aureus is reversed under cer- 
tain conditions by glutamine and/or glutathione. 


Enzymatic hydrolysis of urinary reducing lipids. 
Rawvpu A. KINSELLA, JR., R. J. Dotsy anp JoHN 
H. Guicx, Jr. (introduced by Epwarp A. 
Doisy). Dept. of Biological Chemistry, Saint 
Louis Univ. School of Medicine, Saint Louis, 
Mo. 

Enzymatic hydrolysis of urinary neutral reduc- 
ing lipids has yielded increases in reducing activity 
of 3-5 times that of suitable controls. The order of 
increase is the same for normal male and for preg- 
nancy urine. In terms of the reducing power of 
desoxycorticosterone, values ranging from 8 to 30 
mg/24 hr. for normal male urine and 24-41 mg/24 
hr. for pregnancy (9th month) urine have been ob- 
tained. The enzyme source is the culture fluid pre- 
paration of Buehler, Katzman and Doisy (Federa- 
tion Proc. 8: 189, 1949) which is obtained by 
centrifugation (to remove cells and menthol) of a 
16-day old culture of a strain of B. coli, which was 
grown in the presence of menthol glucuronide, and 
is rich in glucuronidase. Five or 10 ml. of urine is 
mixed with one ml. of culture fluid; the pu ad- 
justed to 6.2 + 0.1 with 0.6 m phosphate, and the 
mixture incubated at 38° over chloroform for 15-18 
hours (overnight). The mixture is brought to pu 
1 with 12 N H.SO, and extracted 4 times with 2 
volumes of ether chloroform (4:1); the extract is 
washed with 0.1 n NaOH and water, dried with 
Na.SO,, transferred to an Erlenmeyer flask and 
evaporated with a water pump at a temperature 
not over 35°C. The reducing power is then deter- 
mined directly on the residue, using 3 ml. of the 
phosphomolybdate reagent of Heard, Sobel and 
Venning (J. Biol. Chem. 165: 699, 1946) for color 
development and 7 ml. for dilution. 


Effect of beryllium on certain enzymes. FRIEDRICH 
W. KiempPerer. Dept. of Biochemistry of Tru- 
deau Fndn. for Clinical and Experimental Study 

of Pulmonary Disease, Trudeau, N.Y. 
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ous enzymes has been investigated. Previously it 
had been reported by us that alkaline phosphatase 
was partly inhibited by concentrations of beryl- 
lium lower than 10-* m. Acid phosphatase was 
slightly inhibited by 10-* m Be. DuBois et al. have 
demonstrated an effect of 0.8 X 10° m Be 
on adenosine triphosphatase (Science 110: 420, 
1949). Respiration of rat liver slices was unaltered 
by 10-* m Be. Succinic oxidase activity of liver- 
homogenate was enhanced by beryllium ions while 
succinic dehydrogenase was unaffected. The mech- 
anism of this activation appears similar to that 
described for aluminum. Beryllium in concenra- 
tions up to 10-* m had no effect on glycolysis in 
duced by acetone powder of muscle. Aldolase, iso- 
merase, carboxylase, and arginase were not in- 
hibited by beryllium and the divalent metals 
which normally activate these enzymes could not 
be replaced by beryllium. Uricase and carbonic 
anhydrase were also unaffected by beryllium. 


Electrophoretic studies of plasma proteins in chil- 
dren with rheumatic fever. ExizaBeru L. 
Knapp,* Ropert L. Jackson* AND JosEpPH I. 
Routu. Depts. of Pediatrics and Biochemistry, 
State Univ. of Iowa College of Medicine, Iowa 
City. 

Electrophoretic analysis has been made of over 
200 plasma samples from 70 children with rheuma- 
tic fever in different stages of the disease. Serial 
studies on many children are included. Plasma 
samples were diluted and dialyzed with veronal 
buffer, pu 8.6, for 3 days in the cold. Electrophor- 
esis was conductéd at 0.8°C. in the Longsworth 
modification of the Tiselius apparatus. During the 
more active phase of the disease the values for 
plasma albumin were consistently and markedly 
decreased but increased with clinical improve- 
ment. Increases in the a-globulins frequently were 
observed in children with exudative manifesta- 
tions of the disease. Marked increases in both 
fibrinogen and y-globulin often were noted during 
the early acute phase, although a given child 
might not show deviations in both fractions. The 
y-globulin fraction usually returns to normal more 
slowly than the other components; the rate of re- 
turn appears to follow the rate of clinical improve- 
ment. Statistical analysis indicated a significant 
association between changes in sedimentation rate 
and changes in albumin, fibrinogen and y-globulin. 
Examination of serum samples in this disease !- 
dicates that the y'-globulin component is normal. 
For this reason the elevation in the fibrinogen frac- 
tion would appear to be real and not an artefact. 
These biochemical data are being studied further 
in relation to the clinical and nutritional status of 
the child, duration of the disease, amount of resid- 
ual cardiac damage, and also as a laboratory guide 
to determine inactivity of the disease process. 
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Effect of adrenal cortical steroids on arginase 
activity. CHARLES D. KocHAKIAN AND EvAN- 
GELINE Ropertson.* Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N.Y. 

The subcutaneous injection of aqueous adrenal 
cortical extract (Upjohn) at 8 X 0.25 ml/hr. and 
1l-dehydrocorticosterone acetate (Merck) at 8 X 
0.25 mg/hr. into fasted castrated adult mice did 
not alter the arginase activities of the liver or kid- 
neys but did increase the liver glycogen and urin- 
ary nitrogen excretion. On the other hand, a 
subcutaneously implanted 13-15 mg. pellet of: 11- 
dehydro-17-hydroxycorticosterone acetate pro- 
duced a significant increase in both the liver and 
kidney arginase activities after 2 days. On extend- 
ing the treatment a further increase was attained 
after 7 and 30 days. The same increases were ob- 
tained when the enzyme was determined with Co 
Cl, as the enzyme activator or by preactivation at 
50°C. with mm Cl... The body weight of these 
treated mice decreased very sharply during the 
first 4~6 days accompanied by an increased nitro- 
gen excretion, a nearly complete disappearance of 
the thymus within 2 days and a decrease in the size 
of the spleen. The liver increased in weight after 2 
days but, thereafter, progressively decreased. The 
kidney showed no change after 2 days but was sig- 
nificantly increased after 7 and 30 days. 11-dehy- 


drocorticosterone (Kendall) implanted as a pellet 
for 7 and 30 days produced effects qualitatively 
similar but quantitatively less than those of 11- 
dehydro-17-hydroxycorticosterone acetate. The 


injection of 11-dehydrocorticosterone acetate 
(Merck) in oil solution at 0.5 mg/day for 26 days 
was completely ineffective. 


Fractionation of blood lipides in organic solvents 
at low temperature. ALFRED E. KOEHLER AND 
E.ste H1iu.* Sansum Clinic Research Fndn. and 
Santa Barbara Cottage Hospital, Santa Barbara, 
Calif. 

An apparatus has been devised consisting of two 
50 cc. Erlenmeyer flasks joined at their opening to 
4 glass fritted disk. Side arm connections to the 
bottom of the flasks permit filling and emptying 
and equalization of pressure. A group of these ves- 
sels are rotated on an axis at their center so as to 
permit agitation and inversion for filtering. A solu- 
tion containing 2-4 mg. of lipides in petroleum 
ether is evaporated in the bottom flask and 10 cc. 
solvent added. The vessel is stoppered to prevent 
evaporation or the access of moisture. After 24 
hours of shaking at low temperature the apparatus 
is inverted for gravity filtering without any dis- 
turbance of the temperature. A useful temperature 
has been found to be —26° particularly so that an 
ordinary freezing cabinet can be adapted. In 
ethanol the esters of the saturated fatty acids of 
cholesterol are insoluble, with the exception of the 
butyrate but the latter has not been found in the 
blood lipides. Free cholesterol and neutral fats in 
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equivalent amounts are soluble and can be thus 
separated. The unsaturated fatty acid esters are 
soluble, particularly linoleic which constitutes 
about 62% of the cholesterol esters. In methanol a 
separation of the cholesterol esters from neutral 
fat can be made inasmuch as the esters are nearly 
completely insoluble. This permits separation of 
the cholesterol esters so as to enable a study of 
their constitution. 


Failure of pterylglutamic acid (PGA) to function 
as growth factor for L. arabinosus (17-5). Brer- 
NARD W. Kort,* E. Steers* anp M. G. Sevaa. 
Dept. of Bacteriology, Univ. of Pennsylvania 
School of Medicine, Philadelphia. 

It has been found that it is a decomposition prod- 
uct and not PGA per se which is a growth stimu- 
lant for L. arabinosus. Growth stimulation by PGA 
is directly related to the degree of decomposition. 
Aged PGA (80% decomposed, calcaulated as p- 
aminobenzoylglutamic acid (PABG)) is almost 
100-fold more active than intact PGA, as are also 
p-aminobenzoic acid (PABA) and PABG. In sys- 
tems containing 3% phosphate (px 6.8) to main- 
tain neutrality, unlike PABA, PABG and aged 
PGA, intact PGA fails to stimulate growth earlier 
than after 72 hours. The antagonism of PGA per se 
to sulfonamides here is apparent rather than real, 
and is controlled by the following: /) an incuba- 
tion period which is associated with the decom- 
position of PGA and is necessary for any antago- 
nism tosulfonamides, 2) the concentration of PABG 
and/or PABA which brings about a competitive 
type of antagonism; PABG content of 0.01 7 of 
PGA, though adequate for optimal growth, is in- 
adequate to antagonize 1 + of sulfonamide, and 3) 
the rapid increment of acidity in the medium. The 
increased acidity suppresses the _ inhibitory 
capacity of sulfonamide and augments the anti- 
sulfonamide capacity of the liberated PABG. Ina 
well-buffered medium containing 3.0 gm. % of 
phosphate (pH 6.8) the complete inhibition of 
growth by sulfonamides persists in the presence of 
PGA without a detectable reversal. These data do 
not support the postulate (J. Biol. Chem. 170: 133, 
1947) that sulfonamides interfere with the synthe- 
sis of PGA via PABA or PABG. 


Permeability of axonal surface membranes to 
amino acids. Sau R. Korey (introduced by H. 
T. CuarKE). Dept. of Neurology, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

The changes of permeability of axonal surface 
membranes are an essential element in the conduc- 
tion of nerve impulses. The availability of stable 
and radioactive isotopes has provided the possi- 
bility of approaching the problem of the properties 
affecting the permeability of cell membranes. For 
the study of the permeability of axonal surface 
membranes the giant axon of Squid has proved to 
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be an excellent material in this connection. Studies 
were initiated with amino acids labeled with N®. 
Giant axons of Squid were exposed to artificial sea 
water prepared according to Pantin in which 0.1 M 
of NaCl was replaced by the labeled amino acid in 
the same concentration. After 30 minutes exposure 
the axoplasm was extruded and the atom percent- 
age excess N!5 determined after the usual prepara- 
tion. In the cases in which glycine containing 32 
atom % excess N!5, alanine containing 23 atom % 
excess N'5 and L-aspartic acid containing 30 atom 
% excess N'* were used, the following data may be 
considered typical. After 30 minutes exposure 
to glycine 0.949 and 1.10 atom % excess N!* were 
found in the axoplasm. This corresponds to 15.3 
and 17.7 um of N/gm. Since the outside solu- 
tion contains 100 um of N/ml., 16.5% had 
penetrated within the period of exposure. In the 
case of alanine 0.4307 atom % excess N!* were 
found, corresponding to 9.7 um/gm. After exposure 
to L-aspartic acid 0.276 atom % excess N!5 were 
ound, corresponding to 4.7 um/ml. 


Isocitric acid breakdown in yeast. ARTHUR KoRN- 

BERG. Nail. Insts. of Health, Bethesda, Md. 

With triphosphopyridine nucleotide (TPN) as a 
specific coenzyme and acetone powders of animal 
tissues, Adler et al. (Biochem. J. 33: 1028, 1939) 
demonstrated the oxidative decarboxylation of 
isocitric acid to a-ketoglutaric acid and COs. 
Ochoa (J. Biol. Chem. 174: 115, 1948) provided evi- 
dence for oxalosuccinic acid (OSA) as the inter- 
mediate and established the reversibility of the 
reaction starting either with a-ketoglutaric acid 
and CO, or with OSA. Our studies with extracts of 
either fresh baker’s or dried brewer’s yeast indi- 
cate the existence of 2 distinct and readily sepa- 
rable systems for isocitric acid breakdown. One is 
TPN-specific and the other diphosphopyridine 
nucleotide (DPN)-specific. The TPN system is 
entirely comparable with that of Ochoa. The DPN 
system, which has been purified over 50-fold, has 
certain distinctive features. Although this enzyme 
catalyzes the stoichiometric conversion of D-iso- 
citric acid to a-ketoglutaric acid (identified by 
chemical and enzymatic means), it does not cata- 
lyze either the fixation of CO: in a-ketoglutaric 
acid or the reduction of OSA. Also, in addition to 
a strict specificity for DPN, it requires the pres- 
ence of adenosine-5-phosphate in catalytic 
amounts and is inhibited by sodium azide. 


Sources of bacteriophage nitrogen. Lioyp M. 
Koz.iorr*, KatHryn KNOowLtTon,* FRANK W. 
Putnam AND E. A. Evans, Jr. Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 

The precursors of the nitrogenous components 
of Escherichia coli bacteriophage Tsr* were stud- 
ied using both N*-labeled bacterial cells and 
medium. While the medium is the source of about 
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80% of the virus N, bacterial N also appears in 
both phage nucleic acid and protein. The major 
portion of the bacterial N contribution was found 
in the virus nucleic acid. Sixteen-43% of the virus 
nucleic acid was derived from the host. The N of 
the purine and pyrimidine bases contained about 
equal proportions of host N. When the bacteria 
were labeled with N® and P#® the ratio of 
% of virus nucleic acid N from host 





i j : 1.3-1.4, 
% of virus nucleic acid P from host was 1.3-14 


The amount of bacterial N appearing in the virus 
nucleic acid was found to be independent of the 
time of lysis or the number of virus particles pro- 
duced/cell. These results indicate that bacterial 
desoxyribonucleic acid is utilized for the syn- 
thesis of the new virus particles. Seventy-five to 
95% of phage protein N came from the medium 
after infection of the host whiie the remaining 
5-25% was contributed by the host. The bacterial 
N contribtuion was distributed among the various 
amino acids of the virus. The actual amount of 
bacterial N appearing in the phage protein was 
inversely proportional to the number of virus 
particles produced/bacterial cell. 


Cytosine deaminase of yeast. JAacoB KREAM* AND 
Erwin Cuaraarr. Dept. of Biochemistry, Co- 
lumbia Univ., College of Physicians and Surgeons, 


New York City. 

The discovery of an enzyme in cell-free extracts 
of bakers’ yeast which deaminates cytosine to 
uracil (CHARGAFF AND Kream. J. Biol. Chem. 
175: 993, 1948; compare also HAHN AND LINTZEL. 
Zischr. Biol. 79: 179, 1923) prompted a study of 
its preparation and properties. A 5-fold concen- 
tration of activity in terms of protein was effected 
when the enzyme was precipitated from the super- 
natant, resulting from the centrifugation at 15,00 
g of aqueous extracts of crushed cells, by adjust- 
ment to between 0.25 and 0.7 saturation with 
(NH,)2SO,. Following the evaporation of the 
dialyzed frozen solutions in a vacuum, prepara- 
tions stable for a long period when stored in the 
dry state at —15° were obtained. The kinetics of 
the enzymatic reaction were studied by means of 
the previously published analytical methods 
(VIscHER AND Cuaraarr. J. Biol. Chem. 176: 703, 
1948). The pH optimum was found at pu 6.8-69, 
the temperature optimum lay between 34° and 
37.5° (dependent upon the duration of incubation). 
The enzyme solutions were very sensitive to heat. 
Considerable inactivation at 37.5° was prevented 
by the substrate cytosine and to a less extent by 
uracil. The preparations contained neither guanase 
nor adenase. Conclusions as to the structural spe- 
cificity of the enzyme can be drawn from the fact 
that it does not deaminate cytidine, cytidylic 
acid, thiocytosine, 2-methoxy cytosine, 5-amino 
uracil, or isocytosine which latter acts, in fact, 
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as an inhibitor. 5-Methyl cytosine, however, is 
deaminated to thymine. 


Estimation of lipoproteins in serum immunolog- 
ically. H. G. KuNKEL (introduced by STaNForD 
Moore). Hospital of Rockefeller Inst. for Med. 
Research, New York City. 

In order to determine whether the protein 
moiety of serum lipoproteins was immunologically 
specific from the other serum proteins and whether 
elevation of serum lipids causes a rise in such 
protein, various lipoproteins were purified from 
normal and pathological sera. Dilution of serum 
30 times with a weak buffer solution (pu, 6.4; u, 
0.02) containing 0.005% zephiran chloride has been 
found to precipitate selectively the lipoproteins 
from serum. Analysis of such precipitates indi- 
cated a lipid content ranging from 50-70%. Fur- 
ther separation of this material by high speed 
centrifugation in solutions of high density yielded 
chiefly a clear lipoprotein preparation that by 
electrophoretic analysis showed one major 8 glo- 
bulin component making up 90% of the total area. 
Injection of this material into rabbits readily pro- 
duced an antiserum which did not react with puri- 
fied preparations of albumin or ¥ globulin although 
it was very reactive with lipoprotein preparations 
or whole serum. Similar results were obtained 
with antisera to the protein portion of the lipo- 
protein after 90% of the lipid had been removed. 
Quantitative analysis of precipitin nitrogen indi- 
cated that normal serum contained an average of 
0.03 gm. of lipoprotein nitrogen/100 cc. The 
majority of sera containing elevated total lipid 
showed a high content of lipoprotein and sera 
containing very little lipid were very low in lipo- 
protein. The values showed a fourfold range of 
variation. Observations on sera from patients 
with nephrosis with high serum lipid levels indi- 
cated that this normal lipoprotein was markedly 
increased although the total protein, albumin and 
y globulin were very low. 


Effect of zinc on oxidation of citric acid cycle 
intermediates. H. O. KuNKEL (introduced by 
James B. SumnER). Dept. of Biochemistry and 
Nutrition, Cornell Univ., Ithaca, N. Y. 

Copper ions have been shown by Ackermann 
and Potter (Proc. Soc. Exper. Biol. & Med., 72:1, 
1949) to inhibit rat liver and kidney succinoxidase 
systems by forming an inactive non-dissociable 
complex with the enzyme. I find that zinc ions 
behave in a similar manner but show more toxicity 
than copper ions. Under conditions which favor 
oxidative phosphorylation (isotonic KCl homo- 
genates, Mgtt and adenosine-5-phosphate), inhibi- 
tion by zine occurs, but this inhibition is transi- 
tory. The rate of oxidation subsequently rises to 
4 level even higher than the control data. A later 
fall to a lower level of activity can be attributed 
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to the zine inhibition of the oxidation of other 
citric acid cycle intermediates, particularly the 
oxidation of citrate. With the exception of succin- 
oxidase, the oxidizing enzymes of rat kidney are 
more readily inhibited by zinc ions than are those 
of rat liver. The addition of a protein such as 
insulin has no protective action against zine inhi- 
bition, but crystalline zinc insulin causes the same 
inhibition as does zinc sulfate. Amorphous insulin, 
in itself, inhibits citrate oxidation by rat kidney 
homogenates. 


Considerations on indiscriminate use of the 
Waring Blendor: copper contamination and 
ascorbic acid loss. Merton P. LAMpDEN (intro- 
duced by Haroxp B. Pierce). Dept. of Bio- 
chemistry, Univ. of Vermont College of Medicine, 
Burlington. 

The Waring Blendor, a useful and popular com- 
minuting apparatus, has been considered unde- 
sirable for use in the determination of ascorbic 
acid since it incorporates large amounts of oxygen 
into the slurry presumably thus causing oxidative 
loss of ascorbic acid. Also the Waring Blendor has 
been shown to cause oxidation of sulfhydryl 
groups and inactivate enzyme systems. In some 
instances such untoward effects could be due to 
the use of containers having blending assemblies 
with worn chrome plate and an exposed brass 
undersurface. That dissolved copper, probably 
originating in the brass, is responsible for the 
destruction of ascorbic acid in a blended solution 
was shown in the following manner: 200 ml. por- 
tions of a solution of ascorbic acid (20 ug/ml.) in 
5% metaphosphoric acid were blended for 3 min- 
utes in triplicate in each of 6 Blendor containers. 
Copper and ascorbic acid were determined in all 
solutions before and after blending. The coeffi- 
cient of correlation between the concentration of 
dissolved copper and the percentage ascorbic 
acid lost was 0.97. Furthermore, the extent of loss 
of ascorbic acid correlates rather well with the 
physical appearance of the blending assembly. 
Solutions in contact with well plated blending 
assemblies showed small losses in ascorbic acid, 
while those solutions in contact with blending 
assemblies having worn plating or exposed brass 
parts showed considerably higher losses. The 
Waring Blendor thus does not contribute to the 
oxidative loss of ascorbic acid in 5% metaphos- 
phorie acid solution unless copper is dissolved 
from parts of the blending assembly having worn 
chrome plate. 


Effect of reducing agents on the biological activ- 
ities of crystalline vitamin B,.. CaLvin A. LANG* 
AND Bacon F. Cuow. Dept. of Biochemistry, 
School of Hygiene and Public Health of Johns 
Hopkins Univ., Baltimore, Md. 

It was reported that reaction ofgcrystalline vita- 
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min By, with hydrogen in the presence of platinum 
catalyst with yield vitamin B,.,, which possesses 
a lower microbiological activity and animal pro- 
tein factor activity than vitamin B,:. This treat- 
ment may involve the addition of hydrogen 
atoms to double bonds in the molecule or reduc- 
tion. Our study deals with the reaction between 
crystalline vitamin B,2 and several reducing agents 
(ascorbic acid, cysteine HCl, thiamine HCl, and 
hydroquinone) in a phosphate buffer at pu 7.6. 
To this end, a solution of crystalline vitamin Bi: 
was mixed with a solution of one of the above 
mentioned reducing agents, so that the ratio of 
Biz to reducing agent varied from 1:400-1:4000 by 
weight in several experiments. An aliquot solu- 
tion of B,, to which no reducing agent was added 
served as the control. These solutions were sealed 
in pyrex tubes and kept at 37° C. for different 
lengths of time, and changes in spectrophoto- 
metric transmittance at 550 my were followed. 
After incubation for a desired interval of time the 
tubes were opened, and the contents were assayed 
for excess reducing agent, for microbiological 
activity using L. leichmanii, and for animal pro- 
tein activity using By. deficient rats. No special 
precautions were used to exclude air from contact 
with the solutions. The results obtained demon- 
strated that the original vitamin By: activities 
were greatly decreased as a result of incubation 


in the presence of the reducing agents listed above, 
whereas the vitamin By. activities of the control 
tube treated under identical conditions were un- 
affected. 


Radioactive tobacco mosaic virus. Rospert V. 
LASHBROOK* AND Husert S. Lorine. Dept. of 
Chemistry and School of Medicine, Stanford Univ., 
Stanford, Calif. 

Several methods were studied for incorporating 
radiactive phosphorus (P*) into toabacco mosaic 
virus in Turkish tobacco plants. The most highly 
radioactive virus was obtained when normal plants 
were allowed to take up the P*®-phosphate as 
completely as possible from small volumes of 
distilled water and were grown in nutrient medium 
for about two weeks after inoculation. When 
P#-_phosphate was introduced into previously 
infected plants, the isolated virus was only about 
one-half as radioactive as that from the newly 
infected plants. In experiments in which radio- 
active virus was mixed with macerated plants and 
re-isolated after standing at room temperature 
for various periods of time, 60-90% of the original 
virus was recovered with unaltered radioactivity. 
When radioactive virus was inoculated onto grow- 
ing leaves, the recovered virus had the same radio- 
activity as that used for inoculation but the 
amount recovered was only 10-20% of the original 
when the plants were worked up 24 hours later 
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In these instances over 50% of the radioactivity, 
was found in the supernatants after ultracentrifu- 
gation. The results of the several types of experi- 
ments performed have suggested a) that there is 
little, if any, exchange of P*? between virus and 
host, b) that virus becomes associated with insol- 
uble plant components such as chloroplasts after 
inoculation, and c) that during virus multiplica- 
tion the original virus phosphate is largely con- 
verted to a non-virus form. 


Trypsin inhibitor in colostrum. M. Laskowski, 
Jr.* anp M. Laskowski. Dept. of Biochemistry, 
Marquette Univ. School of Medicine, Milwaukee, 
Wis. 

Human and bovine colostrum were found to 
contain a compound inhibiting the proteolytic 
action of trypsin. The inhibitor content was deter- 
mined according to Kunitz (J. Gen. Physiol. 30: 
291, 1947). In bovine colostrum maximum content 
of inhibitor occurred on the Ist day after deliv- 
ery. In human the peak value was reached be- 
tween the Ist and 3rd day, and then gradually 
declined till on the 5th day it was impossible to 
detect. Partial purification of the inhibitor was 
achieved by: /) the removal of casein at px 4.6, 
2) removal of inactive proteins by 30% saturation 
with ammonium sulfate, 3) precipitation of in- 
hibitor by 70% saturation at px 3.0, 4) removal 
of the inactive protein by 2.5% trichloroacetic 
acid at 80°C. and 4) precipitation with 70% 
ammonium sulfate. Steps 3, 4, and 5 are identical 
with the method of Kunitz and Northrop (J. Gen. 
Physiol. 19: 991, 1936). It seems, therefore, likely 
that the properties of the inhibitor from colostrum 
and from pancreas may be very similar, possibly 
possibly identical. Partially purified ‘fraction 5’ 
inhibits trypsin apparently by forming a stoichio- 
metric compound. It also possesses a strong blood 
anti-coagulant action. The physiological signifi- 
cance is now only a matter of speculation, but it 
is believed that the main purpose of the inhibitor 
is to protect the antibodies of colostrum. Further 
purification and the physiological role are under 
investigation. 


In vivo effect of toxic dose of P** on phosphorus 
fractions of rat thymus. P. S. Lavix, HELEN 
HARRINGTON AND G. W. BucKa.oo (introduced 
by H. G. Woop). Atomic Energy Med. Research 
Project, Western Reserve Univ., Cleveland, Ohio. 
In studies of the damaging effects of ionizing 

radiation, we have examined the over-all changes 

in the phosphorus fractions in the thymus of 
young adult rats given a single LDs dose of 

Na:HP#0,, i.e., 4.5 we P*/gm. body weight. 

Comparable animals receiving 0.1 we P/gm. 

body weight served as controls. Four or more 

animals from each group were killed at 4 hours, 
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1,2, 3, 6, and 8 days after the injection of P® and 
the thymus tissue was fractionated into the acid- 
soluble (AS), inorganic (INORG.), phospholipid 
(PL), ribonucleic acid (RNA) plus ‘phosphopro- 
tein’ (PP), and desoxyribonucleic acid (DNA) 
fractions. Specific activity measurements (% of 
P® dose/mg. P) showed a reduced uptake of P® 
in the AS, RNA plus PP, and DNA fractions. 
This was particularly the case with the DNA and 
RNA plus PP fractions. There was histological 
evidence of tissue damage, and a marked loss 
(62%) in the gland weight occurred during the 
first 3 days after P® injection. While the total 
amount of each of the phosphorus fractions de- 
creased rapidly during this same period, the loss 
of DNA, RNA plus PP, and AS was greater than 
would be expected from the change in tissue 
weight. The DNA concentration (mg. DNA phos- 
phorus/gm. fresh tissue) had decreased 57% by the 
end of 3 days and thereafter its concentration 
remained essentially unchanged. Similar, though 
less marked, changes occurred in the RNA plus 
PP and AS fractions, whereas the concentration 
of the PL and INORG. fractions changed little if 
any. 


Differential fixation of sulfate by tissues main- 
tained in vitro. Laurence L. Layton (intro- 
duced by E. V. McCouium). Dept. of Biochem- 
istry, Johns Hopkins Univ. School of Hygiene 
and Public Health, Baltimore, Md. 

Tissues removed from chicks at various stages 
of embryonic development or after hatching, and 
maintained 45 hours in vitro in media containg 
8® labeled inorganic sulfate, exhibit different 
rates of conversion of sulfate ion to insoluble tis- 
sue sulfate. It was found that sulfate fixation by 
heart ventricle reached a maximum of 1.607/100 
mg. tissue between the 13th and 15th days of incu- 
bation, and dropped to 0.377 on the day of hatch- 
ing. Tissue from the aortic arch exhibited a con- 
stant rate of 2.57/100 mg. wet tissue from the 10th 
day of incubation to the 44th day after hatching. 
Fixation by the midsection of the tibia dropped 
from 33.y on the 8th day of incubation to 0.5y on 
the day of hatching. SO™-fixation by cartilage 
from the proximal tip of the tibia dropped from 
38.7 on the 9th day of incubation to 9.0y for the 
lateral condyle on the 6th day after hatching. 
Tissues from 6-day old chickens gave the follow- 
ing values for sulfate ion absorbed.. (ug/100 mg. 
wet tissue): tibial red marrow, 0.4; spleen, 1.0; 
kidney, 1.0; heart ventricle, 0.18; skeletal muscle, 
0.1. Tissues from a 12-year old boy gave the fol- 
lowing: muscle, 1.2; eosinophilic granuloma of 
fibula, 1.1; periosteum, 3.6; bone from fibula, 0.5; 
ug/100 mg. wet tissue. The indications are that 
sulfate is utilized in tissue formation. 
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Incorporation of glycine-2-C™ into proteins and 
nucleic acids of normal and neoplastic rat 
tissues. G. A. LePaGe anp CHaRLes HEIDEL- 
BERGER.* McArdle Memorial Lab., Univ. of Wis- 
consin, Madison. 

Glycine has been demonstrated to be a pre- 
cursor of nucleic acids and heme in the rat (HEIN- 
RICH AND WriGut. Federation Proc. 8: 205, 1949; 
ALTMAN, et al. J. Biol. Chem. 176: 319, 1948). No 
reports are available to compare the incorpora- 
tion into neoplastic and normal tissues. Glycine- 
2-C was administered by stomach tube to normal 
rats and to rats bearing multiple 8-day Flexner- 
Jobling carcinoma transplants. Animals were 
killed at 12, 24 and 48. hours. Samples of liver, 
thymus and tumor were fractionated to obtain 
the desoxyribonucleic acid, ribonucleic acid and 
protein from each. Large samples of blood were 
taken from each animal and purified protopor- 
phyrin-9 methyl ester isolated. There was no 
significant difference in specific activity of blood 
porphyrin, liver and thymus DNA, PNA and 
proteins between normal and tumor-bearing rats. 
The specific activities of DNA, PNA and protein 
of tumor were always higher than those of the 
liver and thymus. Specific activities of the 12-hour 
samples were highest. In all cases protein activ- 
ities were higher than those of the nucleic acids. 
The purine and pyrimidine bases obtained on 
hydrolysis of the PNA contained C*. Further 
degradation studies are in progress. 


Presence in wheat germ oil of factors capable of 
affecting endocrine metabolism. I. Ezra Levin 
AND JOHN F. Burns (introduced by B. Connor 
Jounson). VioBin Labs., Monticello, IIl. 

An androgenic factor in wheat germ oil. Andro- 
genic activity has been demonstrated in wheat 
germ oil (solvent extracted from fresh wheat germ 
with ethylene dichloride) by three methods. /) 
Increase in the weight of the seminal vesicles of 
the castrate rat: 1.0 cc. subcutaneously every 
2nd day for 3 weeks. Average seminal vesicle 
weight wheat germ oil group 206.0 mg. control 
(injected with sesame oil) seminal vesicle 7.1. 
The colony was maintained on a ‘synthetic’ diet 
using glyceryl trilaurate as a fat source. 2) In- 
crease in combs of full-grown capon: 1.0 cc. injec- 
tions daily for 5 days. Average increase (H + L) 
8.7 mm. 8) Increase in weight of comb on 1- to 
5-day old chicks, 0.1 cc. daily injections for 15 
days, wheat germ oil group. Average comb weight 
136 mg.; controls (injected with sesame oil), 54.7. 
A progestational factor in wheat germ oil. Progesta- 
tional activity in wheat germ oil (solvent ex- 
tracted from fresh wheat germ with ethylene 
dichloride), has been assayed by the Corner-Allen 
and McPhail methods, showing a 3+ proliferation, 
when injected with 1.0 cc. wheat germ oil s. c. 





196 


daily for 2 days. This reaction corresponds to that 
given by 0.75 mg. of progesterone. Both bioassays 
demonstrate the presence in wheat germ oil of a 
factor capable of eliciting a progestational re- 
sponse in the endometrium of the rabbit. Activity 
is absent in rabbits given a-tocopherol: Dimin- 
ished activity was found in wheat germ oil solvent 
extracted from rancid wheat germ. 


Survey of serum cholinesterases in a number of 
mammalian species. MILTON GJELHAUG LEVINE, 
Ropert E. Hoyt* anp Anita A. Suran.* Inst. 
of Experimental Medicine, College of Med. Evan- 
gelists, Los Angeles, Calif. 

The observation published by Mendel and Rud- 
ney (Biochem. J. 37: 473, 1943) that the cholin- 
esterases found in animal tissues could be sepa- 
rated into 2 types (the specific and non-specific) 
on the basis of the hydrolysis of 3 substrates, 
acetyl-choline, benzoylcholine and acetyl-B-meth- 
ylcholine, led them and other workers to the 
assumption that all mammalian species had one 
or the other or both of these cholinesterases. 
They have indicated, for example, that rabbit 
serum has both forms. (Science 100: 499, 1944). 
Our work shows that only one cholinesterase is 
present in the serum of this species (the specific 
type) and in addition, an enzyme which hydrolyzes 
benzoylcholine but not acetylcholine. A number 
of other mammalian species have been investi- 
gated (rat, guinea pig, dog, monkey, horse, cow, 
goat, swine) and indicate that there are a whole 
family of enzymes capable of hydrolyzing acetyl- 
choline, rather than merely the 2 suggested by 
Mendel and Rudney. 


Serum proteins and experimental liver damage in 
the rabbit. Mitton GsELHAUG LEvINE, RoBERT 
E. Hoyt anp Anita A. SuRAN (introduced by 
R. J. WinzeR). Inst. of Experimental Medicine, 
College of Med. Evangelists, Los Angeles, Calif. 
Liver damage was produced in rabbits by the 

oral administration of CCl, in Wesson oil. The 

animals were fed 1 cc. of 20% solution twice weekly 
for the period of the experiment. The progress of 
the liver damage produced was studied by biopsy 
and necropsy. Serum proteins and serum cholin- 
esterase were determined weekly up to the time 
of death. Of the 23 rabbits studied, 18 developed 
cirrhosis and were observed for the periods up to 

5 months. Five of the animals showed fatty de- 

generation and necrosis of the liver after being 

killed early in the experiment (2-29 days after 

CCl, administration was started). None of the 

animals showed a significant decrease in either 

serum acetylcholine or benzoylcholine hydrolysis 
during the period of observation. The most inter- 
esting observation made was that despite obvious 
liver damage, none of the animals showed a de- 
crease in serum proteins. This observation, how- 
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ever, coincides with that of Kwok-Kew Cheng 
(J. Path. & Bact. 61:23, 1949) in the same animal. 


Influence of pH upon rates of denaturation of 
some proteins. Mitton Levy AND Rosenrt C. 
Warner. Dept. of Chemistry, New York Univ. 
College of Medicine, New York City. 

For many years it has been customary to dis- 
tinguish between the products of acid denatura- 
tion, alkali denaturation and heat denaturation 
of proteins. The processes leading to denaturation 
have been classified on the same basis. Thus heat 
is regarded as a ‘physical’ denaturing agent 
whereas hydrogen and hydroxy] ions are regarded 
as ‘chemical’ denaturing agents. Nevertheless, it 
is clear that the intensity factor associated with 
acidity and alkalinity (the pH) and with heat 
(the temperature) in aqueous solutions are con- 
tinuous and not mutually exclusive functions. 
We must regard the rate of denaturation of a pro- 
tein in solution as a simultaneous function of 
temperature and pH. The temperature function 
has been handled in terms of the Arrhenius equa- 
tion or some interpretation of it but the px func- 
tion has been dealt with rationally only in limited 
situations. Studies on the rates of denaturation of 
a number of proteins will be presented which 
demonstrate that the postulates of Steinhardt 
(D. Kgl. Danske Videnkabers Selskab Math-fysik 
Med. 14: 11, 1937) suitably generalized and modi- 
fied lead to rational general descriptions of the 
relation between rate of denaturation and pu. 
From these descriptions one can draw the conclu- 
sion that only a very limited number of the hydro- 
gen ion donor and acceptor groups in the protein 
molecule are significant for its denaturation and, 
therefore, general salt bridges are relatively minor 
factors in determining the structure of native 
proteins. 


Alterations in steroids excretion after adminis- 
tration of ACTH in man. Seymour LIEBERMAN, 
Lucie B. Harrron* anp Konrap DosRINER. 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

The steroid excretion patterns before, during, 
and after the administration of ACTH to human 
subjects have been investigated. After the libera- 
tion of the urinary steroids from the conjugates 
by continuous ether extraction at px 1 without 
prior heating followed by hydrolysis of the ‘glu- 
curonidate’ fraction with calf spleen 8-Glucuroni- 
dase, the free steroids were partitioned between 
benzene and water. The constituents of the ‘Water 
Soluble’ and ‘Benzene Soluble’ a and @ ketonic 
fractions have been studied. Compound F and 4 
new adrenal metabolite, pregnane-3a, 17a, 21-tri- 
ol-11,20-dione, isolated as acetate, m.p. 234-238°, 
[a], + 89°, was isolated from the ‘Water Soluble’ 
fraction. The latter compound was also detected 
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in the urine after the administration of Cortisone 
Acetate. At least 6 other crystalline steroids, as 
yet unidentified, have been isolated. Androstane- 
3,17-dione, etiocholane-3,17-dione, androsterone, 
etiocholanolone, pregnan-3a-ol-20-one, 11-keto- 
etiocholanoione, and _ 11-hydroxyandrosterone, 
were present in the ‘Benzene Soluble’ extracts 
and were excreted in increased amounts during 
the period of ACTH administration. A number of 
new unidentified compounds, some of which have 
been observed previously only in the urine from 
patients with Cushing’s Syndrome, have been 
detected in this ‘Benzene Soluble’ fraction. The 
nature of the new compounds isolated and the 
variations in the excretion of the individual 
steroids in relation to steroid metabolism during 
stimulation of the adrenals by ACTH will be dis- 
cussed. 


Specificity of xanthine oxidase. Doris C. Lorz* 
anp G. H. Hircuines. Wellcome Research Labs., 
Tuckahoe, N.Y. 

Fifty purine derivatives and structural analogs 
of the naturally-occurring purines and 10 pyrimi- 
dines have been tested for their ability a) to serve 
as substrates for xanthine oxidase, b) to inhibit 
the action of the enzyme on xanthine. Puripes in 
general exhibit more or less ability to combine 
with the enzyme as measured by the inhibition of 
xanthine oxidation. A number of unnatural purines 
and analogs serve as substrates. Thus 8-azahypo- 
xanthine is oxidized to 8-azaxanthine, 2-amino- 
purines are oxidized to the corresponding guanines 
and 2-hydroxypurines are oxidized to 2,8-dihy- 
droxypurines. 1-Methylxanthine is unique in that 
it is oxidized faster than xanthine. A few pyrimi- 
dines have been found to have activity. 4-Hy- 
droxypyrimidine is oxidized to uracil and 4-hy- 
droxy-5-methylpyrimidine is oxidized to thymine, 
while 4-amino-2,6-dihydroxypyrimidine is an in- 
hibitor. From these data it is possible to determine 
some of the spacial requirements for combination 
of substrate and enzyme and to assess the influ- 
ence of the nature of certain functional groupings 
on the course of the enzymatic action. 


Inhibition of respiration and acceleration of 
aerobic glycolysis in tissue slices by certain 
a,B-unsaturated anions. H. J. Lower,* E. C. 
Weinsacu,* W. R. Frisetu* AnD Leste HEL- 
LERMAN. Dept. of Physiological Chemistry, Johns 
Hopkins Univ. School of Medicine, Baltimore, 
Md. 

Respiration is inhibited markedly with con- 
comitant acceleration of aerobic glycolysis, ap- 
proaching the anaerobic level, in slices of various 
organs of the rat and guinea pig. The inhibitors 
include the cinnamate, benzoate, and related ions. 
The inhibitor ions are known to embarrass oxida- 
tion of amino acids and fatty acids in such tissues. 
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In our hands, they fail to slow the rate of disap- 
pearance of phosphoglycerate, lactate, and pyru- 
vate. They do not affect significantly the rate of 
oxygen-uptake in the presence of key substrates 
for the tricarboxylic acid cycle. These agents fail 
to alter the rate of aerobic glycolysis in certain 
cultured malignant cells and tumors derived from 
rat fibroblasts. The phenomenon is interpreted 
as a ‘reversal of the Pasteur effect’ initiated by 
a denial of essential substrates through a com- 
petitive mechanism. 


Use of partition chromatography for the study of 
porphyrin metabolism in the rat. Joun Lucas* 
AND JAMES M. OrrteEN. Dept. of Physiological 
Chemistry, Wayne Univ. College of Medicine, 
Detroit, Mich. 

Partition chromatography employing silica gel 
at a pH of 4.5 and using mixtures of chloroform and 
ligroin as the mobile phase has been found satis- 
factory for the separation of small amounts of 
the various porphyrins occurring in feces and 
urine. The urine or extracted feces are adsorbed 
on tale after adjusting to a pu of 4.0 and the 
methyl esters of the porphyrins are obtained by 
subsequent treatment with methyl alcohol-hy- 
drogen chloride. The methylated products are 
dissolved in chloroform, washed, concentrated, 
and then chromatographed. The various major 
porphyrins separate as distinct entities on the 
column. By collecting fractionally and reading 
the fractions in a spectrophotometer or a photo- 
fluorometer previously calibrated with pure crys- 
talline proto-, copro-(I) and uro-(I) porphyrin, 
respectively, small amounts of these porphyrins 
may be determined quantitatively. The foregoing 
procedure is being applied to studies of porphyrin 
metabolism in the rat. The influence of dietary 
protein and of glycine on the synthesis of proto-, 
copro-, and uroporphyrin as indicated by fecal 
excretion is now under investigation. Five groups 
of rats are fed the following diets: 1) a purified 
basal diet; 2) basal diet plus 2% glvcine; 3) basal 
diet plus 3% sodium benzoate; 4) basal diet plus 
3% sodium benzoate and 2% glycine; 5) basal diet 
containing only 3% protein. Feces and urine are 
collected quantitatively each day and body 
weights, food intake, and hemoglobin levels are 
determined weekly. The results indicate a rela- 
tionship in the rat between the protein and gly- 
cine intake, and porphyrin synthesis as measured 
by fecal porphyrin excretion and hemoglobin 
formation. 


Liver desoxyribonucleoprotein. J. Murray Luck, 
Donatp Kupke,* ALBERTA RHEIN* AND A. 
Ciark GriFFin.* Dept. of Chemistry, Stanford 
Univ., Stanford, Calif. 
Desoxyribonucleoprotein has been prepared 

from the livers of normal rats. Homogenates and 
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nuclei were used as the source material. Differ- 
ential extractions with sodium chloride and pre- 
cipitation in 0.14 m sodium chloride were used in 
preparation. The product, dialyzed until salt-free, 
was lyophilized and used for determination of 
nucleic acid content, free and bound lipid, and 
protein. The purine and pyrimidine bases of the 
nucleic acid portion were determined as well as 
the amino acid distribution in the protein hydrol- 
ysate. The lyophilized nucleoprotein does not 
redissolve satisfactorily either in water or in 
molar sodium chloride. Other studies in this 
laboratory confirm the findings of others that 
dissociation proceeds in solutions of high ionic 
strength. The low solubility of the nucleoprotein 
in 0.001 m citrate or arsenate militates against the 
use of aqueous extraction as a preparative method. 


Effect of total body x-radiation on plasma alkaline 
phosphatase of rats. SrepHan Lupewic. Bio- 
chemical Lab., Univ. of Virginia, Charlotgesville. 
The plasma alkaline phosphatase activity of 

60-day old male rats was determined after irradi- 

ation with doses between 200 r and 600 r. The 

King-Armstrong method used in the determina- 

tion of plasma phosphatase was slightly modified. 

A moderate increase in enzyme activity was noted 

24 hours after irradiation. The values decreased 

after the 2nd day in the 400, 500 and 600 r groups. 


The length of time that the values remained low 
was dependent on the dosage. Pair-fed rats served 
as controls since food intake of exposed animals 
was influenced by x-radiation. The phosphatase 
activity was depressed in the plasmas of animals 
exposed to multiple small doses. 


Liberation of amino acids in human seminal fluid. 
Frank Lunpquist (introduced by H. A. 
Larpy). Inst. of Legal Medicine, Univ. of Copen- 
hagen, Denmark. 

During some attempts to determine the compo- 
sition of the secretions from the accessory sex 
glands in man, it was accidentally observed that 
the amino-nitrogen of semen showed a very rapid 
increase on incubation. Amino-nitrogen levels of 
about 200 mg/100 ml. were obtained in 2 or 3 hours. 
Experiments using the manometric ninhydrin 
method gave evidence that free amino acids were 
the substances concerned. The proteolytic enzyme 
responsible for this phenomenon was partly puri- 
fied through salt fractionation. It has a px opti- 
mum of about 7.5 when casein is used as a sub- 
strate. Chromatographic analyses using filter 
paper showed the same pattern of amino acids in 
deproteinized filtrates of incubated semen as in 
filtrates from fibrin incubated with the purified 
enzyme. A fibrin-like substance has been isolated 
from fresh semen and was found to give rise to 
the same amino acids as native semen. Possibly 
the enzyme concerned is identical with the fibrinol- 
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ysin observed by Huggins and Neal (J. Exper, 
Med. 76: 527, 1942) in human ejaculate. 


Studies on lactalbumin heated with carbohydrate. 
Ivan J. Maper,* LAWRENCE J. SCHROEDER* Anp 
Artuur H. Smita. Dept. of Physiological Chem. 
istry, Wayne Univ. College of Medicine, Detroit, 
Mich. 

A comparison of in vitro and in vivo studies was 
made in an attempt to evaluate the role of heat 
and carbohydrate concentration in the non-enzy- 
matic browning of proteins as exhibited in the 
Maillard Reaction. Commercial and ‘carbohy- 
drate-free’ lactalbumin, heated under various 
conditions, was used in in vitro digestion experi- 
ments. The conventional formol titration pro- 
cedure, showed that the rate and amount of diges- 
tion of the protein by pancreatin is inversely 
proportional to the severity of heat treatment. 
Removal of reducing substances from lactalbumin 
before heating permits a greater rate and degree 
of enzyme hydrolysis of the heated product. 
Microbiological assays for valine, histidine, leu- 
cine, phenylalanine, lysine and methionine in 
acid hydrolysates of the various proteins showed 
that only lysine was partially destroyed. These 
observations suggest that the carbohydrate reacts 
with the protein to form enzyme-resistant mate- 
rials. A nitrogen balance study in dogs was used 
to determine the relative effect of heat and of 
carbohydrate in the alteration of the nutritive 
value of heated protein. ‘Carbohydrate-free’ lac- 
talbumin and extracted lactalbumin to which 
had been added 2 and 5% lactose served as the 
protein nitrogen sources. The time of autoclaving 
of these proteins was varied from one-half to one 
hour. The biological value was high in all cases. 
However, as either the carbohydrate concentra- 
tion or the time of heating was increased, the 
nutritive index of the protein decreased. Lowered 
digestibility, shown by increased fecal nitrogen, 
accounted for the decrease in nutritive value. 


Quick blood sugar method suitable for routine 
use and screening. EMANUEL E. MANDEL AND 
Raymonp H. Owrnes (introduced by OLaF 
MicKELsEN). Clinical Pathology Section, Lab. 
Services, Communicable Disease Center, Public 
Health Service, Federal Security Agency, Atlanta, 
Ga. 

In the search for a blood sugar method appli- 
cable to large-scale diabetes surveys, modification 
of a ‘bed-side’ procedure (J. Lab. & Clin. Med. 34: 
720, 1949) not only lent itself to this purpose but 
also proved to be a useful routine method. From 
a mixture of blood and saturated picric acid solu- 
tion in the proportion of 1:5 or higher, a filtrate 
is obtained which after addition of 10% sodium 
hydroxide, boiling and dilution with distilled 
water is read in a spectrophotometer at wave 
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length 540. The glucose color reaction is stable 
for one hour, readily reproducible, and follows 


Beer’s law; it is unaffected by delay in centri-: 


fuging or filtering the initial blood-reagent mix- 
ture up to 3 days or by minor variations in the 
boiling time. The determination includes non- 
fermentable reducing substances in the blood, 
and hence compares well with Folin-Wu’s and 
similar methods while results are consistently 
higher than those obtained with ‘true glucose’ 
methods (Somoay1, K1nesLey). Addition of cad- 
mium sulfate to the picric acid reagent and alka- 
linizing before filtration approximates results to 
the true glucose levels. In screening for diabetes, 
expediency is enhanced by /) using automatic 
devices such as Cornwall syringes and pipetting 
machines for volumetric measurements 2) dividing 
the spectrophotometer scale into groups according 
to selected blood glucose levels and reporting 
group designations rather than individual values. 
After the initial centrifugation, 5 technicians can 
conveniently run 2,000 determinations in less than 
4 hours. 


Acontinuous indicating recording oxygen cathode. 
GrorGE H. Manaun Anp WALTER D. GrieEst.* 
Dept. of Labs., Henry Ford Hospital, Detroit, 
Mich. 

A recording oxygen cathode useful in studying 
tissue oxygen changes has been devised, based on 
the principle described in 1942 by Davies and 
Brink. It differs principally in the following 
details: 1) Semi-micro electrodes of various metals 
are employed; 2) Tungsten electrodes 1-20 mm. 
long have proven very useful since they may be 
inserted readily without causing severe mechanical 
injury and give reproducible values for many 
hours; ) A Ag/AgCl reference electrode is applied 
directly to the skin via saturated KCl Jelly; 4) A 
General Motors chopper amplifier of low input 
resistance is employed. Although this amplifier 
interrupts the current momentarily at 60 cycles/ 
sec., it yields current-oxygen tension curves simi- 
lar to continuous direct current; 6) The amplifier 
output is fed into a 0-5 ma Esterline-Angus re- 
cording milliometer; 6) Resistors parallel to the 
cathode circuit provide for rapid calibration. 
Since factors other than oxygen tension affect the 
tate of arrival of oxygen at the cathode surface, 
calibrations have been made by gasometric anal- 
ysis of venous and arterial blood, or the results 
expressed arbitrarily in terms of microamperes/ 
mm. of tungsten wire. Tissues rendered completely 
anoxic yield zero readings, furnishing one known 
Point for calibration. Studies have been made on 
muscle, liver, venous and arterial blood, and sub- 
cutaneous tissues, and the effects of nitrogen, 
oxygen, barbiturates, infra-red heat, and ice water 
demonstrated. Comparative studies with this in- 
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strument and the oxyhemograph will be reported 
elsewhere by Behrmann, Griest, Mangun, Hart- 
man. 


Determination of fumaric, cis-aconitic and alpha- 
ketoglutaric acids in rabbit kidney and liver by 
partition chromatography. Lawrence M. Mar- 
SHALL AND FREDERICK D. Drew (introduced by 
Vernon A. WILKERSON). Dept. of Biochemistry, 
Howard Univ. College of Medicine, Washington, 
D.C. 

The chromatographic analysis of fumaric acid 
(J. Biol. Chem. 179: 1127, 1949) has been extended 
to the determination of alpha ketoglutaric, cis- 
aconitic and fumaric acid in rabbit kidney and 
liver. Improved rate of flow through silica gel 
columns was obtained by maintaining constant 
pressure over the influent. Cis-aconitate and 
alpha ketoglutarate were measured with an influ- 
ent mixture of tertiary amyl alcohol and chloro- 
form in a ratio (vol./vol.) of 1:9 while for fumaric 
a 1:19 ratio was used. Mechanically collected 
samples, each of 2 ml. volume, showed peaks for 
fumaric, alpha ketoglutaric and aconitic acids at 
fractions 9, 33 and 56 respectively. Effluent frac- 
tions were measured spectrophotometrically (A 
230) and by titration. Symmetry of the chromato- 
graphic curves and a correlation between the 2 
methods of measurement for each acid served to 
characterize the effluent zones. Known metabolic 
acids did not interfere. Average percentage recov- 
ery of each acid added to tissues exceeded 95 %. 
The average concentrations of fumaric acid in 
kidney and liver in (mg/100 gm. wet tissue) were 
3.2 and 2.0 respectively while those of aconitic 
and alpha ketoglutaric acids were less than 1. 


Acetylation of p-amino benzoate and related 
compounds by the rabbit. M. F. Mason, Gus 
CasTEN* AND ALLAN Linpsay.* Parkland Hos- 
pital and Southwestern Med. School of Univ. of 
Texas, Dallas. 

Following intraperitoneal injection of 200-500 
mg. of p-amino benzoate in the rabbit, acetyla- 
tion by the liver attains a maximum rate (= ‘Lm 
acetylaminobenzoate’) which is then essentially 
independent of the plasma concentration of 
p-amino benzoate achieved. The acetylation rate 
is calculated by measuring the amount of acetyl- 
aminobenzoate appearing in the urine and accu- 
mulating in the body per unit time. Calculations 
based on the ultimate plasma concentrations 
obtained after similar injections into nephrec- 
tomized rabbits indicate that the free and acety- 
lated forms are distributed in a fluid mass approxi- 
mately 30% of the body weight of the rabbit. 
Preliminary estimates of Lm acetylsulfanilamide, 
and Lm acetyl p-amino hippurate, have also been 
made. 
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Deamination and denaturation of crystalline egg 
albumin. Paut H. Mavurer* anp MICHAEL 
HEIDELBERGER. Depts. of Biochemistry and Med- 
icine, Columbia Univ. College of Physicians and 
Surgeons, New York City. 

Deamination of crystalline egg albumin (Ea) 
beyond 30-35% at pu 4 and 0° C. leads to a de- 
aminated denatured Ea (Fraction A), the word 
‘denatured’ being used to indicate insolubility at 
the isoelectric point. (Federation Proc. 8: 227, 
1949). The physical, chemical and immunological 
properties are different from those of acid de- 
natured Ea (DnEa). Treatment of Fraction A 
at 22-24° C. and pu 1.5, conditions leading to acid 
DnEa from Ea, gives an A Dn preparation with 
physical, chemical and immunological properties 
differing little from those of the original A frac- 
tion. A partly deaminated (25-30%), undenatured 
Ea (Fraction B) gave at pH 1.5 a B Dn preparation 
with properties similar to those of acid DnEa. 
The structure arrived at by partial unfolding of 
the protein molecule during deamination is there- 
fore different from that of acid DnEa. It is more 
resistant than Ea or Fraction B to acid denatura- 
tion and is more stable than DnEa to aggregating 
influences, and hence has a smaller particle weight 
than DnEa preparations with the possible excep- 
tion of heat DnEa. 


Hydrolysis of protamines by cathepsins. Mary 
E. MAveR AND ANTOINETTE E. Greco.* Nail. 
Cancer Inst., Natl. Insts. of Healih, USPHS, 
Bethesda, Md. 

The role of cathepsins in nuclear metabolism 
has been studied by following the activity of these 
intracellular proteinases on the constituents of 
the nucleus. The ability of calf spleen and thymus 
cathepsin preparations to hydrolyze thymus nu- 
cleoproteins and to depolymerize the liberated 
nucleic acid has been reported previously. The 
cathepsin preparations also hydrolyzed the pro- 
tamines, salmine and clupein, which are combined 
with desoxyribonucleic acid in the ripe sperm 
heads of salmon and herring. The degree of hy- 
drolysis was found by determining the increase in 
soluble N, amino N, arginine, serine and proline 
when the digests were precipitated with methyl 
alcohol. The hydrolyses were markedly activated 
by cysteine and had an optimum at px 5.0. Cath- 
epsin preparations from calf and beef spleen, calf 
thymus and 2 transplantable rat tumors, a lym- 
phosarcoma, and a hepatoma showed protaminase 
activities which corresponded in most cases to 
their proteolytic activities on hemoglobin. 


Relation of sulfhydryl and disulfide groups in 
ferritin to its vasodepressor activity. ABRAHAM 
Mazur AND EpuraiM SuHorr.* Dept. of Medicine, 
Cornell Univ. Medical College and The New York 
Hospital, New York City. 
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The vasodepressor activity of solutions of crys- 
talline ferritin, as measured by its effect in the rat 
mesoappendix test, is shown to be related specifi- 
cally to sulfhydryl groups. Treatment of ferritin 
with reagents such as 0-iodosobenzoate, p-chlor- 
mercuribenzoate, iodoacetate, iodoacetamide, or 
oxygen in the presence of a trace of Cu**, leads 
to the disappearance of the SH groups as well as 
of the vasodepressor activity. Reactivation can 
be obtained with cysteine, ascorbic acid or reduced 
glutathione. When the vasodepressor activity of 
ferritin is inactivated by incubation with normal 
liver slices in oxygen, reactivation occurs after 
treatment with the above reducing agents, indi- 
cating a similar chemical mechanism. Normal 
liver slices in oxygen oxidize the SH groups of 
ferritin; no oxidation takes place in nitrogen. 
Saline extracts of aerobic liver slices, centrifuged 
free of cells, will aerobically inactivate the vaso- 
depressor activity of ferritin as well as oxidize its 
SH groups. Reactivation is obtained with cys- 
teine or ascorbic acid. Evidence is presented to 
show that the ferritin normally present in liver is 
predominantly in the -S-S- or inactive form but 
that after being subjected to anaerobic conditions 
the ferritin is converted to the SH or vasotropi- 
cally active form. Normal liver slices exposed to 
nitrogen and then returned to oxygen suffer an 
impairment in their ability to inactivate the vaso- 
depressor activity of ferritin parallel with an 
impairment in their ability to oxidize the SH 
groups of ferritin. 


Enzymatic anodic phosphorylation in rat brain 
homogenates. W.:K. McEwen* anp Joun J. 
E1Ler. College of Pharmacy, Univ. of California 
Med. Center, San Francisco, Calif. 

A smooth platinum anode was used to accept 
electrons from the anaerobic oxidation of succi- 
nate in fortified rat brain homogenates. A 3.3 X 
10-* m ferro/ferricyanide couple was employed as 
a mediator. The homogenates were similar to 
those used in our previous work (EILER AND 
McEwen. Arch. Biochem. 20: 163, 1949) including 
the use of pentobarbital to suppress the oxidation 
of substrates other than succinate. During the 
course of a run the amperage was relatively con- 
stant and the coulombs produced were equivalent 
to the oxygen consumed by an identical homog- 
enate under aerobic conditions. The phosphate 
esterification was about 3 of that of the oxygen 
control. It can be shown that both the curreat 
flow and the phosphate esterification are depend- 
ent upon active enzymes. The addition of malo- 
nate depressed markedly the flow of current and 
abolished the phosphorylation. In the absence of 
added succinate, or when heated brin tissue was 
substituted for normal brain tissue, there was 
neither significant current flow nor phosphoryla- 
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tion. From the evidence available it is probable, 
under the conditions of anodic phosphorylation, 


that cytochrome oxidase is not involved in either » 


electron transport or phosphate esterification. 
The general applicability of this method and its 
significance in the study of oxidative phosphoryla- 
tion will be discussed. 


Investigation of relation of insulin to lipid metab- 
olism, with special reference to phospholipid. 
Eva C. McGuee,* EVANGELINE PAPAGEORGE,* 
Watter L. Bioom* anp GrEorGE T. Lewis. 
Biochemistry Dept., Emory Univ. School of Med- 
icine, Emory Univ., Ga. 

In a series of 5 experiments rabbits were used 
to study the effect of insulin on blood lipid com- 
ponents and on brain and liver lipid phosphorus. 
Massive doses of insulin were administered to 3 
groups of animals: One was given insulin alone; 
the second and third were given subsequent in- 
jections of lecithin and glucose, respectively. 
Insulin deficiency was studied in alloxan diabetic 
animals; and lecithin tolerance, in normal rabbits. 
Normal values for tissue lipid phosphorus were 
obtained from a control group. A summary of the 
statistical appraisal of the data obtained is as 
follows. Heavy doses of insulin produce a signifi- 
cant decrease in the blood levels of total fatty 
acids and glucose, and a decrease in lipid phos- 
phorus which approaches significance. These de- 
creases appear to be a secondary insulin effect 
inasmuch as they do not occur when glucose is 
administered in quantities sufficient to maintain 
the blood glucose above a convulsive level. A 
significant increase in blood sugar follows the 
administration of lecithin to normal rabbits. 
However, the injection of lecithin does not alter 
the course of insulin action on blood sugar in the 
insulinized animal. No significant change in liver 
lipid phosphorus was noted under our experimental 
conditions. Hyperinsulinism produces a signifi- 
cant decrease in brain lipid phosphorus. This 
decrease is independent of the blood glucose level 
and is not alleviated by lecithin in the amount 
given. 


Histamine release from rabbit blood cells by 
pure compounds—competitive inhibition phe- 
nomena. FLtoyp C. McInt1re* Anp L. W. Rortu. 
Depts. of Biochemistry and Pharmacology, Abbott 
Labs., North Chicago, IIl. 

In our investigations on the mechanism of his- 
tamine release from rabbit blood cells we have 
found that the histamine is released very rapidly 
by 2 series of pure compounds (primary aliphatic 
amines and_ alkyl-8-carbomethoxypyridinium 
salts) and that closely related compounds will 
competitively inhibit this histamine release. At 
37°C, n-octadecylamine, 8 X 10-5 M, will release 
all or nearly all of the histamine from the normal 
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rabbit blood cells. At the same concentration 
n-hexadecylamine is less effective and n-dodecyl- 
amine releases histamine only slightly. The his- 
tamine release by the primary amine, octadecyl- 
amine, is 50-80% inhibited by the simultaneous 
addition to the blood of the tertiary amine, N-di- 
methyloctadecylamine or N-dimethyldodecyla- 
mine, in a ratio of 3 molecules/molecule of octa- 
decylamine. A maximum histamine release results 
also when n-hexadecyl-8-carbomethoxypyridinium 
bromide is used at a concentration of 8 X 10-5 M. 
The histamine release by this compound is almost 
completely blocked by the simultaneous addition 
of: 1) aliphatic quaternaries, e.g. N-trimethyl- 
octadecylammonium chloride, or 2) alkyl pyri- 
dinium quaternaries where the .6-carbomethoxy 
is replaced by a carbamyl group or halogen, e.g. 
n-hexadecyl-8-carbamylpyridinium bromide or 
n-hexadecyl-8-bromopyridinium bromide. 

At 37°C. the histamine release by these com- 
pounds is 90% complete in one-minute. The fact 
that pure compounds will release histamine and 
the rapidity of the reaction cast doubt upon the 
theory that the release of histamine requires a 
protease activation as a preliminary step. 1,10- 
Diaminodecane and 1,6-diguanidylhexane (Mac- 
InTosH AND Paton. J. Physiol. 109: 190, 1949), 
5 X 10-4 o, released little or no.histamine from 
rabbit blood cells. 


Chemical components and metabolic activities of 
relapsing fever spirochete (Borrelia novyi). 
Rautpex W. McKee anv QuENnTIN M. German.* 
Dept. of Biological Chemistry, Harvard Med. 
School, and Dept. of Tropical Public Health, 
Harvard School of Public Health, Boston, Mass. 
Studies of B. novyi have been conducted to 

determine the biological nature of the spirochetes 

and to indicate a logical approach to the formula- 
tion of a nutrient culture medium which will 
produce in vitro growth and multiplication. The 
organisms were isolated from the blood of infected 
white rats by differential flotation and centrifu- 
gation. A partition of the phosphorus (P) compo- 
nents of the isolated spirochetes was conducted 
according to the method of Schmidt and Thann- 
hauser (J. Biol. Chem. 161: 83, 1945). The trichlor- 
acetic acid insoluble material was extracted with 
fat solvents and the extract analyzed for total 
lipid P (2.01 mg/10” organisms), lipid (382 mg.) 
and cholesterol (73 mg.). The remainder of the 
trichloracetic acid insoluble fraction was parti- 
tioned and analyzed for desoxyribonucleic acid 

P (0.694 mg.), ribonucleic acid P (1.565 mg.) and 

phosphoprotein P (0.606 mg.). The trichloracetic 

acid soluble fraction was analyzed for inorganic P 

(0.382 mg.), 15-minute hydrolyzable P (0.691 mg.) 

and residual organic P (0.382 mg.). The total 

nitrogen of the isolated spirochetes was 99 mg. 
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The organisms are being analyzed for amino N 
and amino acids. Glycolytic studies show that B. 
novyi utilize large quantities of glucose (0.4 mm) 
but only 0.1 mm of oxygen/hr. About 65% of the 
glucose was accounted for as accumulated lactic 
acid. Thus no more than 10% of the consumed 
glucose could have been oxidized completely to 
carbon dioxide and water. Use of the accumulated 
data has been made in preliminary cultivation 
studies. Growth and prolonged motility of the 
spirochetes in vitro have been obtained but with- 
out multiplication. 


Plasma growth and inhibitory factors for malarial 
parasite (Plasmodium knowlesi). RautpH W. 
McKEE AND QuENTIN M. German.* Dept. of 
Biological Chemistry, Harvard Med. School, and 
Dept. of Tropical Public Health, Harvard School 
of Public Health, Boston, Mass. 

Although in vitro multiplication of P. knowlesi 
ean be obtained consistently in cultures using a 
synthetic medium, the addition of normal monkey 
plasma enhances growth and multiplication. The 
effective components of plasma are only slowly 
dialyzable but they can be separated by prolonged 
dialysis through cellophane membranes. In a 
study to determine the animal species yielding 
the highest plasma concentration of the stimula- 
tory agents, blood from cattle, man and monkey 
were studied. Bovine plasma inhibited growth 
while human plasma stimulated growth to only a 
small extent. Monkey plasma produced the best 
results with marked enhancement of growth (mul- 
tiplication approximately doubled when 20% of 
the culture was plasma). Simultaneous perfusion 
cultures (J. Exper. Med. 84: 583, 1946) were carried 
out in an effort to separate by dialysis any growth 
stimulatory material. Very striking results were 
obtained indicating that bovine plasma contains 
stimulatory materials but their effects were 
masked by the inhibitory substances which dia- 
lyzed away faster than did the active components. 
Tests of the dialysate showed definite inhibition 
of growth while the impermeate produced stimula- 
tory effects with P. knowlesi. The implications of 
these findings are two-fold. Not only is the stimu- 
latory effect of importance for a complete evalua- 
tion of the nutrient requirements and for pro- 
longed cultivation but the chemical differences 
among various animal species, particularly the 
presence of inhibitory substances, may help to 
explain host-parasite specificity. 


Effect of acute choline deficiency on tissue lipids 
of young puppies. J. M. McKissin. Dept. of 
Biochemistry, Syracuse Univ. College of Medi- 
cine, Syracuse, N.Y. 

Total lipid nitrogen, phosphorus, choline and 
sphingosine were determined on purified extracts 
of 10 tissues of choline deficient puppies and their 
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littermate controls. Total liver lipid phosphorus 
and nitrogen were not decreased in the deficient 
animals although considerable variation was ob- 
served in both groups. Lipid choline/gm. of dry 
lipid free tissue was not significantly decreased 
but the percentage of lipid nitrogen represented 
by choline was very significantly decreased. Sphin- 
golipids were significantly increased in the de- 
ficient dog livers on both the per gram and 
percentage of lipid nitrogen basis. These are 
interpreted as sphingomyelins. Lecithins were 
therefore significantly decreased on both a per 
gram and percentage basis in the deficient, livers. 
The pattern of lipid nitrogen is altered more than 
the absolute amounts of the various lipids. Blood 
plasma total lipid phosphorus and nitrogen were 
reduced to an average of about one-third that of 
the controls. The choline to phosphorus ratio was 
not reduced but the sphingosine to phosphorus 
ratio was increased in the deficient plasmas. It is 
concluded that sphingomyelins are replacing leci- 
thins in the plasma. The intestine phospholipids 
were decreased about 15% in the deficient animals 
and this decrease was not confined to the choline 
phospholipids. Skeletal muscle phospholipids were 
slightly lowered due principally to an 18% reduc- 
tion in the choline phospholipids. The lipids of 
lung, cerebrum, spleen, pancreas, kidney and 
heart were rigidly maintained in this severe de- 
ficiency. 


Factors affecting synthesis of acetylcholine (ACh) 
by rat brain cortex slices. Hugo McLennan* 
anD K. A. C. Exuiorr. Montreal Neurological 
Inst., McGill Univ., Montreal, Canada. 

In confirmation of work of Mann, Tennenbaum 
and Quastel, the synthesis of free ACh by brain 
cortex slices in the presence of glucose and oxygen 
was found to be greatly stimulated by the presence 
of 0.027 m K*; this effect occurred in bicarbonate 
but not in phosphate buffered medium and was 
inhibited by high Ca** concentration. Contrary 
to the report of the previous authors, no equilib- 
rium concentration of free ACh was found but 
synthesis continued for several hours; the rate 
tended to increase during the first 2 hours and 
addition of ACh often accelerated, never inhibited, 
the synthesis. No consistent change in the bound 
ACh was produced by added K+. The synthesis 
was very sensitive to the concentration of CA**. 
Synthesis was low without Ca++ maximal at 13 
mm Ca**, and fell off sharply with higher concen- 
trations. Similar but less marked dependence 
on Mg** was observed. Citrate inhibited syn- 
thesis in Ca*+-containing medium. Synthesis 
was greatly reduced in unbuffered medium con- 
taining 1.3 mm Ca** or in debicarbonated serum. 
The presence of bicarbonate-CO. was evidently 
essential and experiments indicated an optimal 
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bicarbonate concentration (at nearly constant pH) 
ground 25 mm. Bicarbonate could not be replaced 
by oxaloacetate; when glucose and bicarbonate. 
were present, oxaloacetate and pyruvate caused 
some inhibition. Under otherwise optimal con- 
ditions sodium pentobarbital (Nembutal) inhib- 
ited synthesis by about 50% at a concentration, 
0.5 mM, which inhibited respiration by only about 
15%. Metrazol, 5 mm increased synthesis, higher 
concentrations were inhibitory, with little effect 
on respiration. 


Mechanism of carbon dioxide fixation in M. lyso- 
deikticus. RosaBELLE McManvs (introduced 
by M. F. Urrer). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
The oxalacetic carboxylase reaction was first 

demonstrated in M. lysodeikticus and its apparent 
reversibility shown by incorporation of C*O, 
in the B-COOH of oxalacetate during its break- 
down to pyruvic acid and CO, in the presence of 
C*0.. We have continued the study of this re- 
action in M. lysodeikticus using an aqueous extract 
from disintegrated cells as enzyme source and have 
demonstrated certain properties of this system 
which differ from the system occurring in pigeon 
liver. In contrast to the stimulatory effect of 
ATP on the fixation reaction catalyzed by pigeon 
liver, ATP fails to enhance the fixation of CO. by 
M. lysodeikticus. That muscle ATP is active under 
the conditions of this study was established by 
demonstrating its participation in the hexokinase 
reaction and in the phosphopyruvate transphos- 
phorylase reaction using the same bacterial prep- 
aration. After purification of oxalacetate from 
the incubation mixture by means of chromato- 
graphic techniques, there was no indication that 
substances other than oxalacetate contained 
radioactivity. Under our experimental conditions, 
fixation of CO» in oxalacetate formed enzymati- 
cally from malate appears to be comparable to 
fixation in synthetic oxalacetate. Possible opera- 
tion of Ochoa’s ‘malic’? enzyme system in the 
bacteria prompted study of fixation in the pres- 
ence of malate. In contrast to results with pigeon 
liver where there is some fixation of CO: in malate, 
the bacterial system fails to fix COz into malate 
even in the presence of TPN although good fixation 
is occurring in oxalacetate, precluding malate as 
an intermediate in this system. 


Composition and densities of 8-lactoglobulin crys- 
tals in sucrose and in serum albumin solutions. 
T. L. McMeextn, M. L. Groves* ann N. J. 
Hipe*, Eastern Regional Research Laboratory, 
Philadelphia, Pa. 

The fact that the density of a virus as deter- 
mined by ultracentrifugal studies varies in differ- 
ent suspending media (SMADEL, PICKELS AND 
Sueptovsxy. J. Exper. Med. 68: 607, 1938) sug- 
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gested that a study of the densities and composi- 
tion of protein crystals suspended in similar 
solutions would be of value in interpreting the be- 
havior of the virus. The composition and densities 
of B-lactoglobulin crystals have been determined 
in sucrose and in serum albumin solutions. Several 
relations were found between the composition of 
the crystal and the suspending medium which are 
consistent with the variations in the density of 
the virus in similar solutions as determined by 
ultracentrifugal studies. It was found that sucrose 
penetrates the protein crystal, and that the con- 
centration of sucrose in the water of the crystal 
varies with the concentration of sucrose in the 
suspending medium. In contrast, serum albumin 
does not penetrate the 8-lactoglobulin crystal. 
It was also found that protein crystals suspended 
in sucrose solutions lose water and that the loss in 
water is directly proportional to the difference 
between the osmotic pressure of the sucrose in 
the water of the protein crystal and the osmotic 
pressure of the suspending sucrose solution. These 
findings indicate that the value for density of a 
virus as determined by ultracentrifugal studies 
in serum albumin solutions is less likely to be in 
error than the value obtained in sucrose solutions. 
Also, the calculated nonsolvent water or ‘bound’ 
water of a protein crystal is shown to vary with 
the environment. 


Lipids of peripheral nerve after nerve crush 
(axonotmesis). A. R. McNasps* anp R. J. 
Rossiter. Dept. of Biochemistry, Univ. of West- 
ern Ontario, London, Canada. 

Previously it has been shown (Biochem. J. 45: 
500, 1949) that when a cat sciatic nerve under- 
goes Wallerian degeneration after nerve section 
(neurotmesis) there is at first an increase in the 
content of water and a temporary decrease in the 
content of neutral fat. After 8 days there is a 
steady decrease in the concentration of both 
total lipid and myelin lipid, i.e. cerebroside, free 
cholesterol and sphingomyelin, the three sub- 
stances which we have suggested are the principal 
lipid components of the myelin sheath of a mam- 
malian nerve. There is also a remarkable esteri- 
fication of cholesterol, greatest at 16 days. For 
the first 32 days after nerve crush (axonotmesis) 
the changes in the concentration of water and lipid 
were essentially the same as those following nerve 
section. Then from 32 to 64 days the concentra- 
tion of the various lipids decreased less rapidly 
in the crushed nerve, and by 64 days the con- 
centration of lipids in the crushed nerve had com- 
menced to increase. The concentration of ester 
cholesterol reached a maximum between 16 and 
32 days, and thereafter decreased progressively, 
none remaining at 144 days. The slower decrease 
in the concentration of the lipids between 32 and 
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64 days and the actual increase in the concentra- 
tion of these lipids after 64 days undoubtedly 
represent the formation of new myelin sheaths, 
and other lipid-containing structures, following 
upon the regenerative peripheral outgrowth of 
new axons. The individual myelin lipids, i.e. 
cerebroside, free cholesterol and sphingomvelin 
returned at similar rates. 


Histochemical distribution of indophenol oxidase 
and acid phosphatase in rat cortex. J. A. MEATH 
AND A. Pope (introduced by J. Foucn). Mc- 
Lean Hospital, Waverley, Mass., and Harvard Med. 
School, Boston, Mass. 

The cytological distribution of indophenol oxi- 
dase (cytochrome oxidase) and of acid phospha- 
tase was determined histochemically in the motor 
somatosensory and entorhinal areas of rat cortex. 
Coronal sections of unfixed tissue were cut at 
—10°C. and used alternately for histochemical 
and histological study. Indophenol oxidase ac- 
tivity, determined by a modification of Graf’s 
method, was greater in isocortex (motor and 
somatosensory) than in allocortex (entorhinal), 
the increase being the outer lamina (layers I-IV). 
In motor cortex the greatest activity was in layers 
I, II and IIIA, in somatosensory cortex in layers 
I, III and IV. Intensity of oxidase reaction was 
similar to degree of vascularization, both possibly 
reflecting the local metabolic rate. Acid phos- 
phatase activity, determined by a modification of 
Gomori’s method, was greatest in axones and in 
the larger pyramidal cells irrespective of location, 
their cell body and apical dendrites being most 
intensely stained. Smaller neurones were less 
intensely stained. Glial elements were unstained 
with the exception of subpial astrocytes. With 
unfixed frozen cortex, the phosphatase reaction 
differed quantitatively and qualitatively from 
that observed when acetone-fixed and paraffin- 
embedded tissue was used. Optimal incubation 
time was 3 hours for the former as compared to 
72-96 hours for the latter. In the former, the cyto- 
plasm of the neurones was maximally stained. In 
the latter, staining was usually more intense in 
the nucleolus and nucleus than in the cytoplasm. 


Effect of keto acids on the in vitro metabolism of 
glutamine and glutamic acid. ALTON MEISTER 
(introduced by JEssE P. GREENSTEIN). National 
Cancer Inst., Bethesda, Md. 

The effect of a number of acids possessing a, 
8, y, or 6-keto groups on the desamidation of 
glutamine by liver homogenates and partially 
purified liver fractions has been investigated. 
Only a-keto acids produced significant accelera- 
tion of glutamine desamidation. Although a,y- 
diketo acids accelerated this reaction this was due 
to pyruvate formed by hydrolysis of the diketo 
acids. Protein fractions were obtained from rat 
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liver homogenates which exhibited a 30-fold in- 
crease in desamidase activity and which also 
exhibited considerable transaminase activity. 
With these preparations no desamidation of glu- 
tamine occurred in the absence of pyruvate, while 
in the presence of pyruvate the products were 
alanine, a-ketoglutarate and ammonia. Similar 
results were obtained with a-ketoisocaproate and 
phenylpyruvate, although desamidation of glu- 
tamine in the presence of these keto acids occurred 
more rapidly than did transamination. The amino 
acids were identified and quantitated by micro- 
biological and chromatographic methods; a-keto- 
glutarate was identified as the 2,4-dinitrophenyl- 
hydrazone. In experiments with glutamine labelled 
with N' in the amide group and with added 
pyruvate, all of the isotope was recovered as 
in organic ammonia. Pyruvamide did not substi- 
tute for pyruvate nor was this compound desami- 
dated in this system, while the y-methylamide of 
glutamic acid was considerably less active than 
glutamine or glutamic acid. 


Studies in the metabolism of L-threonine. Hrr- 
BERT L. MeLtTzeER* AND Davip B. Sprinson. 
Dept. of Biochemistry, Columbia Univ., New 
York City. 

L-threonine, containing C" in the y-carbon atom 
and N' in the amino group, has been prepared 
and fed to rats. Urinary acetyl-L-a-amino-7- 
phenylbutyrie acid and hippuric acid revealed 
that at least 25% of the administered threonine 
was converted to acetate while conversion to 
glycine occurred to a smaller extent. Almost all 
of the activity of the excreted acetate was found 
in the methyl carbon. The ratio of activities in 
the interna] organ cholesterol and fatty acids 
suggests that the acetylating agent formed from 
threonine is acetate. The N'* concentration of the 
internal organ serine was higher than that of the 
glutamic acid, indicating a direct conversion of 
threonine to glycine followed by formation of 
serine. Isotopic threonine was isolated from the 
internal organ proteins by large-scale starch chro- 
matography (Moore aAnp Stern. J. Biol. Chem. 
178: 53, 1949). By the analysis of the internal 
organ threonine isolated after feeding N'-.-leu- 
cine it was demonstrated that the carbon chain of 
threonine, like that of lysine, does not accept 
nitrogen from the metabolic pool (Cf. EL.ioTT 
AND NEUBERGER. Biochem. J. 45, no. 2: xiii, 1949). 
When the labeled threonine was added to duck 
blood in vitro the isolated hemin had C"* and N® 


in agreement with the known utilization of acetate | 


and glycine for heme synthesis (Rapin, RITTEN- 
BERG AND SHEMIN. Federation Proc. 8: 240, 1949). 


Chemical and biological properties of biotin sulf- 
oxide. Donatp B. MeELvitLE, Dorotuy §. 
GENGHOF* AND JOHANNA M. LEgE*. Dept. of Bio- 
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chemistry, Cornell Univ. Med. College, New York 

City. 

A crystalline compound highly active as a yeast 
growth factor was isolated from esterified biotin 
concentrates from milk, and was shown by analysis 
and by synthesis from biotin to be the methyl 
ester of biotin sulfoxide. The free acid was pre- 
pared by treatment of biotin with the theoretical 
amount of hydrogen peroxide in acetic acid solu- 
tion. Under these conditions two diastereoisomeric 
forms of biotin sulfoxide are produced, by virtue 
of the asymmetric nature of the sulfoxide group- 
ing. The isomer produced in largest amount is 
dextrorotatory and possesses essentially the same 
growth-promoting activity for Saccharomyces cere- 
visiae as biotin; conversion of this isomer to the 
methyl ester yields a compound identical with 
that isolated from esterified biotin concentrates. 
The other isomer is levorotatory and is not more 
than one-thousandth as active as biotin toward 
Saccharomyces cerevisiae. Both isomers on further 
oxidation with hydrogen peroxide yield biotin 
sulfone. The dextrorotatory sulfoxide shows the 
same growth activity as biotin toward Lactobacil- 
lus arabinosus, but negligible activity, compared 
to biotin, for Lactobacillus casei. The levorotatory 
sulfoxide shows approximately 5% of the activity 
of bietin toward both these microorganisms. The 


injection of either the dextro or levo sulfoxide into 
biotin-deficient rats, at a level of 10 y daily, did 
not alleviate the deficiency symptoms. 


Nitrate and ammonia assimilation in plants. JuL- 
tus L. MENDEL AND DonaALD W. VISSER (intro- 
duced by R. J. WinzLER). Dept. of Biochemistry 
and Nutrition, Univ. of Southern California School 
of Medicine, Los Angeles. 

A comparison of the assimilation of nitrate and 
ammonia in nitrogen deficient tomato plants was 
investigated by measuring the incorporation of 
N4 after administration of N15 labelled nitrate or 
N® labelled ammonia. The plants were divided 
into root, leaf, and stem tissues which were frac- 
tionated into various nitrogenous constituents 
(ammonia, amides, and amino acids). For a given 
tissue, the N15 distribution followed the same 
general pattern whether nitrate or ammonia were 
the nitrogen source; the highest atom percentage 
excess of N* in both cases was found in the am- 
monia and amide fractions. In the plants given 
ammonia, there was a higher atom percentage 
excess of N}* for each nitrogenous constituent in 
the roots than in the leaves; while in the plants 
given nitrate, there was a higher atom percentage 
excess of N™ in the leaves than in the roots. 


Nature of the intrinsic factor. Curtis E. Meyer, 
SamueL H. Eppstrern*, Frank H. Bretrue.u* 
AND Byron E. Hatu.* Research Labs., Upjohn 
Company, Kalamazoo, Mich., Thomas Henry Simp- 
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son Memorial Inst., Ann Arbor, Mich., and Mayo 

Clinic, Rochester, Minn. 

During the course of concentrating the intrinsic 
factor from hog intestines, certain similarities 
between this factor and lysozyme became ap- 
parent. It has been observed that lysozyme de- 
rived from egg white has the property of combining 
with vitamin B-12, thus rendering it unavailable 
to Lactobacillus lactis Dorner and Escherichia 
coli. Oral administration of 9 wg. of vitamin B-12 
in the form of the complex, daily, to patients with 
pernicious anemia results in remission, with char- 
acteristic reticulocyte response and erythropoiesis. 


Hydrolysis of sulfated mucopolysaccharides by 
testicular hyaluronidase. Kart MEYER AND 
Maurice M. Rapporr*. Dept. of Medicine, 
Columbia Univ., College of Physicians and Sur- 
geons, New York City. 

Chondroitin sulfate of hyaline cartilage has 
been shown to be hydrolyzed by testicular, but 
not by pneumococcal (Meyer, K., E. CHAFFres, G. 
L. Hopsy anp M. H. Dawson. J. Exper. Med. 
73: 309, 1941) or streptococcal (HumpHrRey, J. 
H. Biochem. J. 40: 442, 1946) extracts active as 
hyaluronidases. The hydrolysis of chondroitin 
sulfate was believed to be due to an enzyme 
distinct from hyaluronidase (Meyer, K. Physiol. 
Rev. 27: 335, 1947). Comparison of the activity of 
10 testicular hyaluronidases of greatly varying 
potency and mode of preparation toward hyal- 
uronate and 3 different samples of chondroitin 
sulfate showed a constant ratio of the activities 
on the 2 substrates. The depolymerization was 
measured by turbidimetric and reductimetric as- 
say methods for both activities. These experi- 
ments indicate that testicular hyaluronidase 
hydrolyzes chondroitin sulfate. Other as yet un- 
identified sulfated mucopolysaccharides isolated 
from heart valves, tendon and other connective 
tissues are hydrolyzed by testicular hyaluron- 
idase at rates similar to that obtained with hyalur- 
onate as substrate. 


Pasteur effect in dead yeast. O. MEYERHOF AND 
S1ivio Fiaua.* Dept. of Physiological Chemistry, 
Univ. of Pennsylvania School of Medicine, Phil- 
adelphia. 

The quickly dried yeast which was recently 
described (O. Mnyreruor. J. Biol. Chem. 180: 
575, 1949) has been used for the study of the 
Pasteur effect. This yeast preparation which has 
preserved its ATP-ase and which ferments sugar 
with constant speed shows a respiration similar 
to living yeast. Quickly dried brewers’ yeast has 
a very low uptake of oxygen but quickly dried 
bakers’ yeast shows an appreciable respiration in 
the presence of sugar. The Pasteur quotient, 
moles carbon dioxide disappeared/moles oxygen 
consumed, is around two like that in the living 
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yeast. With such a yeast, in which phosphate does 
not accumulate anaerobically, accumulation of 
phosphate occurs in the presence of oxygen 
coupled with respiration. Substances which in- 
hibit the oxidative phosphorylation at least par- 
tially without inhibiting the respiration as nitro- 
phenol and diinitrophenol inhibit also the Pastuer 
effect. The same substances do not inhibit anaero- 
bic phosphorylation. The meaning of these obser- 
vations for the theory of the Pasteur effect will be 
discussed. 


Micro-method for determining carbohydrate com- 
ponents of gastric mucin. Moritz MIcHAELIs*, 
FRANKLIN HOLLANDER AND CARYL TARR.* Gas- 
tro-Enterology Research Lab., Mount Sinai Hos- 
pital, New York City. 

Methods in current use for determining gastric 
mucin are based on estimations of either tyrosine 
for the protein moiety, or total reducing matter 
or glucuronic acid for the prosthetic group. These 
methods all assume that the component being 
determined is an indicator of the total amount of 
mucin, even for mixed stomach contents which 
contains two or more varieties of mucoprotein. 
This assumption still remains to be validated. 
The present report describes a relatively simple 
procedure for the simultaneous determination of 
glucuronic acid, glucosamine and reducing sub- 
stance. Total reducing power is measured by the 
arseno-molybdate methods (Nelson), and glucos- 
amine by Ehrlich’s reaction with p-dimethyl- 
aminobenzaldehyde according to Elson and 
Morgan, as modified by Blix. A third aliquot is 
treated with Ba(OH). and ZnSO, under critical 
conditions to precipitate glucuronic acid quanti- 
tatively, as checked with Dische’s carbazole re- 
action, without 1emoving any of the other 
components. Total reducing power is measured 
in the supernatant fluid; the difference between 
this and the initial reducing power gives glu- 
curonic acid. This procedure, when tested on 
mixtures of the pure carbohydrates in question, 
in quantities of the order of 35-55 y/ml, has been 
found reliable to about 5%. The entire determina- 
tion involves a single precipitation and two series 
of colorimetric readings. This procedure is now 
being adapted to the study of gastric mucin fol- 
lowing acid hydrolysis, with a view to its ultimate 
use in accurately determining mucin content of 
various gastrointestinal secretions. 


Studies on the orcinol method for determining 
pentoses. Gait LorENz MILLER, ELIZABETH 
EsHELMAN MILLER*, AND RicHarp H. Go.tpEr*. 
Inst. for Cancer Research and the Lankenau 
Hospital Research Inst., Philadelphia, Pa. 
Bial’s color test for pentoses has evolved from a 

qualitative to a quantitative status, yet the effects 

of the principal variables have been but partially 
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investigated. Studies were, therefore, made of the 
effects of the concentrations of orcinol, iron and 
HCl, and of the time of heating, on the develop- 
ment of color. Ribose nucleic acid was used as the 
test substance. Optimum results were obtained 
with a reagent containing 0.4 gm. of ferric alum 
and 2 gm. of orcinol in 100 ml. of concentrated 
HCl, added in equal volume to the aqueous 
sample to be tested, and heated for 45 minutes in a 
constant boiling water bath. The rate of color 
development and the absorption spectrum of the 
final color, obtained with ribose nucleic acid, 
were then compared with corresponding rates and 
spectra obtained with adenosine-3-phosphate, 
adenosine-5-phosphate and free ribose. The dif- 
ferent test substances developed colors at de- 
creasing rates in the order : adenosine-5-phosphate, 
ribose, adenosine-3-phosphate, and ribose nucleic 
acid. The total color intensities were, however, 
the same per unit ribose content, except for that 
produced by the ribose nucleic acid which was 
only 63% of the others. The absorption spectra 
were essentially identical. The findings extended 
and, in part, confirmed those of previous investi- 
gators. 


Plasma protein synthesis observed in direct study 
of the liver with aid of lysine-e-C*. L. L. MILER, 

C. G. Biy*, M. L. Warson* ann W. F. Bate. 

Depts. of Radiation Biology and Pathology, Univ. 

of Rochester School of Medicine and Dentistry, 

Rochester, N.Y. 

A direct study of the isolated surviving rat liver 
in vitro yields evidence that the liver synthesizes 
all plasma albumin and fibrinogen and at least 
80% of the plasma globulin fraction. Livers are 
obtained from adult Wistar strain rats and rapidly 
incorporated in a simple system for the continuous 
perfusion of isolated intact organs with hepari- 
nized oxygenated blood at known temperature 
and pressure. With the aid of lysine-e-C' the 
liver is found to respond to variations in amino 
acid substrate in a fashion qualitatively and 
quantitatively analogous to that of the intact 
animal. Very little plasma protein is synthesized 
when the liver is offered only lysine-e-C™ in the 
perfusing blood. The addition of the essential 
amino acids enhances plasma protein synthesis 
tenfold. Protein synthesis is further increased by 
the simultaneous addition of the non-essential 
amino acids. The addition of extra glucose to the 
blood slows the disappearance of the free amino 
acids, but enhances not only the plasma protein 
production but also the apparent deposition of 
new liver tissue protein. When under optimal 
conditions for plasma protein synthesis px-lysine- 
e-C™ is replaced by p-lysine-e-C™, protein syn- 
thesis is less than 10% of that seen with the DL- 
lysine-e-C''. A comparison of the rat liver with 
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the surviving posterior half of the rat carcass 
including gonads and kidneys (By, C. G., L. L. 
MILLER, AND W. F. Bate. Federation Proc., this is- 
sue) demonstrates the dominant role of the liver 
jn plasma protein synthesis. 


Factors affecting pyruvate and lactate metabolism 
in cardiac muscle slices. O. NEAL MILLER AND 
Rosert E. Oxtson (introduced by Hatvor N. 
CHRISTENSEN). Dept. of Nutrition, Harvard 
School of Public Health, and Dept. of Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
Previous experiments with radioactive carboxyl- 

labeled pyruvate in this laboratory (Federation 

Proc. 8: 391, 1949) have shown that only part of 

the pyruvate which disappears in cardiac muscle 

slices undergoes oxidation to carbon dioxide. In 
the present investigation the effect of varying 
initial concentrations of pyruvate and lactate 
upon oxygen consumption and disappearance of 
these substrates, the effect of varying concentra- 
tions of carboxyl- and carbonyl-labeled pyruvate 
upon CO, production, and the effect of certain 
inhibitors of glycolysis upon pyruvate and lactate 
utilization have been studied. Slices of cardiac 
muscle from healthy ducklings fed ad libitum were 
incubated with pyruvate or lactate at concentra- 
tions of 2-40 mm/]. in Warburg vessels at 37° 
for one hour. Changes in the amounts of pyruvate 
and lactate in these vessels were determined 
chemically and the rate of oxidation of radioactive 
substrates, when present, was determined by 
counting the CO. trapped in the center well. 

It was found that both the disappearance and 

oxidation of lactate and pyruvate increased with 

increases in initial concentration of substrate. 

At 2 m/l. of pyruvate the CO. from labeled 

pyruvate amounted to 30% of the total, or an 

amount equivalent to the stimulation of respira- 

tion caused by addition of substrate, while at 40 

m/l. it amounted to 90% of the total. At all 

concentrations of pyruvate and lactate, the 

amount of disappearance was greater than could 
be accounted for by interconversion or oxidation. 

At 10-4 m iodoacetate and 107? m arsenate, pyru- 

vate and lactate utilization were reduced without 

change in the respiration. Fluoride at 10~‘ m re- 
duced pyruvate but not lactate utilization. 


A study of the scattering of light in myosin solu- 
tions. W. F. H. M. Mommaerts (introduced by 
Grorce W. Scuwert). Dept. of Biochemistry, 
Duke Univ. School of Medicine, Durham, N.C. 
Myosin was obtained in crystalline form, and 

the homogeneity of the preparations was con- 

trolled by ultracentrifugation. The scattering 
properties of myosin solutions were studied after 
ultracentrifugal clarification by measuring the 
absolute scattering intensity and the dissym- 
metry of the forward and backward scattered light 
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at various concentrations and at two different 
wavelengths. The dissymmetry studies, inter- 
preted with the aid of Debye’s theory, indicate a 
particle length of about 2000 av. The molecular 
weight as computed from the absolute turbidity 
is between 1 and 1.6 million. These results are in 
good agreement with ultracentrifugal and other 
data. Actomyosin solutions show a much higher 
turbidity. The dissymmetry is, even at high 
dilution, considerably higher than the limited 
value for very long rods, so that no quantitative 
deductions are permissible. Upon addition of ATP 
to the actomyosin, the turbidity decreases con- 
siderably, indicating dissociation of the acto- 
myosin. At high concentration of the protein, the 
dissymmetry increases under influence of ATP, 
but this is not the case for dilute solutions. No 
contraction of dissolved particles is indicated. 


Determination of total serum bilirubin. Ferrin B. 
MorELAND, WILLIAM W. O’DONNELL AND JOSEPH 
H. Gast, with the technical assistance of MARIE 
McGinn (introduced by J. M. Jounin). Dept. of 
Biochemistry, Baylor Univ. College of Medicine, 
and Veterans Admin. Hospital, Houston, Texas. 
The use of sulfanilamide instead of sulfanilic 

acid in the Malloy-Evelyn diazotization of bili- 

rubin gives a much more rapid color development 

(maximum within 5 min. instead of 30-40 min.); 

the intensity is about the same. Sulfanilamide 

can also be used as an artificial standard for the 
bilirubin determination, developing a color by 
the usual coupling with N-(l-naphthyl)-ethylene- 
diamine dihydrochloride after diazotization. With 
the Klett-Summerson photoelectric colorimeter, 
using the green filter #54 (maximum transmission 
at 525-530 my), it has been found that 1 mg. 
sulfanilamide is equivalent in color produced to 
2.95 mg. bilirubin. Several samples of sulfanila- 
mide, including one which we recrystallized, all 
gave the same factor, thus avoiding the variability 
of commercial bilirubin and giving the clinical 
laboratory a simpler, more stable, more reliable 
standard. In the determination of bilirubin, more 
color developed when methyl alcohol was used 
than with ethyl alcohol. For this reason and be- 
cause of the easier availability of methanol to 
physicians’ and commercial laboratories, the use 
of methyl alcohol is recommended. The alcohol 
should be redistilled, otherwise some samples yield 
less color than others. To avoid errors inherent in 
low optical densities, undiluted serum should be 
used when the bilirubin concentration is low. If 
the consequent slight turbidity is the same in 
blank and sample, it is of no importance; if it is 
not the same, it can be corrected for by reading 
the tubes also with the red filter #66 and calcu- 


Xx 
lating a corrected blank B, = Bsy X =a : 
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Tracer studies on the biosynthesis of glucuronic 
acid. E. H. Mossacu* anv C. G. Kina. Dept. 
of Chemistry, Columbia Univ., New York City. 
The utilization of glucose and carbon dioxide 

for glucuronic acid synthesis in the guinea pig 
has been investigated using uniformly labeled 
C'*-p-glucose and NaHC"™O;. Borneol was ad- 
ministered orally to induce stimulation of glu- 
curonic acid synthesis, and urinary borneol 
glucuronide was isolated as the zinc salt. After 
24 hours, 2 to 4% of the radioactivity of uniformly 
labeled C**-p-glucose (administered by intraperi- 
toneal injection) was recovered in the urinary 
glucuronic acid, while only 0.2 to 0.3% of the 
injected dose was found in the glucuronic acid 
when NaHC™O; was used as the source of radio- 
carbon. Partial degradation of the isolated glucu- 
ronic acid indicates that the carbon chain of 
glucose is available directly for conversion to glu- 
curonic acid. CO, appears to enter the glucu- 
ronic acid molecule via fixation into glucose and 
liver glycogen. Injection of 1-C1*-L-ascorbic acid 
into borneol-treated guinea pigs showed that this 
compound is unavailable for conversion to bor- 
neol glucuronide. 


Pituitary preparations more potent than electro- 
phoretically homogeneous adrenocorticotropic 
hormone (ACTH). Paut L. Munson, FRANcEs 
L. NAYLor AND WILLIAM D. Gray (introduced 
by C. N. H. Lone). Dept. of Pharmacology, 
Yale Univ., New Haven, Conn. 

Because of its high potency, stability, thorough 
biological evaluation and availability, ‘La-1-A’, 
a hog pituitary fraction prepared by Munson in 
1944, is accepted as the practical working bioassay 
standard for  adrenocorticotropic hormone 
(ACTH). Although La-l-A contains two electro- 
phoretically distinct components it is equal or 
superior in potency to the homogeneous protein 
isolated previously by others. Two additional 
pituitary fractions have been prepared which are 
approximately twice as potent as pure ACTH, 
yet neither is electrophoretically homogeneous. 
Both were obtained from acid acetone extracts of 
hog pituitaries, the first by the usual methods of 
salt and pH precipitation. The second was pre- 
pared by the application of what is believed to be 
a@ new approach in protein fractionation. The 
ACTH in the crude extract was concentrated 
by extraction with 0.1 m NasHPO,, precipitation 
with (NH,)2SO,, and removal of fractions insolu- 
ble between pu 9 and pu 4.7. The remaining solu- 
tion at pH 4.7 contained 5% protein and 5% 
(NH,)2SO,. When two-thirds volume of acetone 
was added and the mixture chilled below 0° C., 
the solution separated into two liquid phases, and 
the bulk of the ACTH activity was found in the 
lower. In other applications of this procedure, 
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however, the distribution of the ACTH activity 
between the two phases has been found to vary 
with the pu, temperature and relative concen. 
trations of water, acetone, protein and inorganic 
salt. 


Blood phosphorus, calcium, citric acid and total 
protein after oral administration of calcium 
hexose phosphate. SamureL NATELSON,* Mar. 
GARET KLEIN* AND BENJAMIN KRAMER. Pediatric 
Research Lab., Jewish Hospital of Brooklyn, 
Brooklyn, N.Y. 

Calcium fructose diphosphate was administered 
orally (6 gm.) in pill form to 10 normal adults, 
Blood levels of calcium, protein, citric acid, in- 
organic phosphorus and organic phosphorus not 
precipitable by trichloracetic acid were deter- 
mined on fasting, and at the end of one, 2 and 3 
hours. An average rise of approximately 16% of 
inorganic phosphorus was noted, of 5% in calcium 
levels, 6.5% in citric acid levels and 1% in protein 
levels. The most dramatic rise was observed in 
the levels of non - protein - organic phosphorus, 
which rose approximately 200% above the fasting 
levels. Approximately from 8-35% of the organic 
phosphorus taken orally may be accounted for 
in the extracellular fluid in combined form as- 
suming uniform distribution. The rise in calcium 
levels was less than might be expected after the 
administration of 6 gm. of calcium hexose diphos- 
phate. This probably signifies the dissociation of 
the compound in the intestines with absorption 
of the fructose-diphosphate radicle independently 
of the calcium. Similar results were observed with 
calcium glycerophosphate in one instance and 
direct absorption of combined phosphate is prob- 
ably a general characteristic of the phosphoric 
acid esters of polyhydroxy compounds. 


Effects of anions on the activity of carboxypepti- 
dase. Hans NEURATH AND GLENN DE Maria’. 
Dept. of Biochemistry, Duke Univ. School of 
Medicine, Durham, N.C. 

It was recently reported that the hydrolysis of 
carbobenzoxyglycyl]-.-leucine by carboxypeptidase 
is inhibited by orthophosphate, pyrophosphate, 
citrate, oxalate and cyanide (SMITH AND Hanson. 
J. Biol. Chem. 179: 803, 1949). From the nature of 
the inhibitory anions it was concluded that car- 
boxypeptidase is a metal-protein and that mag- 
nesium is the essential activating metal ion. 
Because of the general significance attached to 
these findings (Smrtu. Federation Proc. 8: 581, 
1949), the effect of these anions on the enzymatic 
hydrolysis of the typical substrate carbobenzoxy- 
glycyl-t-phenylalanine was investigated and eval- 
uated in terms of the kinetic constants k; and 
Km, determined from initial reaction velocities, 
and also in relation to the reaction course. Ortho- 
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phosphate, up to 0.2 m, has no effect on k; and Kn, 
nor on the inhibition by p-phenylalanine (Kj). 
However, beyond the initial phase, the reaction 
was retarded in 0.2 m orthophosphate, owing to 
inhibition by t-phenylalanine, as confirmed also 
by measurements in which L-phenylalanine was 
added in stoichiometric excess. The orthophos- 
phate effect was instantaneous and reversible. 
Inhibition by t-phenylalanine was negligible as 
compared to p-phenylalanine. Similar, though 
accentuated, effects were obtained with 0.01 m 
pyrophosphate. Citrate (0.1 m), oxalate (0.1 m) 
and cyanide (0.002 m) had no measurable effects 
whatsoever. It is concluded that combination of 
carboxypeptidase with orthophosphate or pyro- 
phosphate, in itself does not impair catalytic 
activity but merely retards the rate of desorption 
of one of the end products. A specific contribution 
of magnesium to the catalytic activity of car- 
boxypeptidase is not evident from these findings. 


Effect of methionine on toxicity of crystalline 
‘agene factor’ against Leuconostic mesen- 
teroides. G. W. NEWELL anp W. W, CARMAN 
(introduced by L. Retner). Research Labs. of 
Wallace and Tiernan Products, Inc., Belleville, 
N.J. . 

It has been reported that the crystalline toxic 
factor obtained from nitrogen trichloride treated 
zein inhibits the growth of Leuconostoc mesen- 
teroides, P-60 (HeatucoTE. Nature 161: 43, 1949). 
This has been confirmed with material isolated in 
our laboratories. The relationship between con- 
centration of toxic factor and percentage inhibi- 
tion of growth was studied under various condi- 
tions. Fifty % inhibition of growth was obtained 
with 4-6 ywg/ec. Methionine reversed the growth 
inhibition almost completely when its concentra- 
tion was 12 times that of the toxic material and 
a detectable reversing effect of methionine still 
occurred at concentrations equal to that of the 
toxic material. A number of compounds have been 
tested to determine whether the effect of methi- 
Onine is specific. Among sulfur-containing com- 
pounds methionine sulfoxide and glutathione 
showed about 1/10 the activity of methionine, 
while methionine sulfone produced little reversal 
of the inhibition. Cystine, cysteine, cysteic acid 
and homocystine were without any effect. Methyl 
donors, such as choline, gave no protection. 


Preparation, bioassay and metabolism of radio- 
active 17-methylestradiol. H. J. Nicnowas’, 8. 
A. Tuayer, E. A. Dortsy, Jr.*, Wituram H. 
E.uiorr*, B. BocKLAGE* AND Epwarb A. Dotsy. 
Depts. of Biochemistry and Internal Medicine, 
St. Louis Univ. School of Medicine, St. Louis, 
Mo. 

A preliminary study has been made of the me- 
tabolism of 17-methylestradiol, labeled with car- 
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bon 14 at the C-17 methyl group. The non-radio- 
active compound, reported as the 3-methyl ether 
in crude form by Cohen and Cook (J. Chem. Soc. 
445, 1935), was prepared from estrone acetate by 
the reaction with methyl magnesium iodide. The 
17-methylestradiol and a derivative were char- 
acterized by the customary procedures. A similar 
procedure using 1 millicurie of C'*H;I produced 
17-methylestradiol with activity of 9662 c/m/mg. 
The free phenol was approximately equal in estro- 
genic activity to a-estradiol when assayed by 4 
different methods. The radioactive compound was 
injected into normal adult female rats at 1.0 mg. 
levels. Most of the radioactivity was recovered 
from the feces over a 72-hour period, with a small 
amount in the urine. In rats with bile fistulas, the 
major portion of the radioactivity was recovered 
from the bile. 


Enzymatic degradation of coenzyme A. G. Davip 
Nove.ui*, NatHan QO. KapLAN AND FRITZ 
LipMANN. Biochemical Research Lab., Massa- 
chusetts General Hospital, Dept. of Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
It was reported previously that intestinal phos- 

phatase inactivates coenzyme A (Co A) and 

liberates all bound phosphate; with prostate phos- 
phatase, however, which acts exclusively on mono- 
esters, no inactivation of Co A occurs. More re- 
cently, the action of a potato dinucleotidase on 

Co A was studied. Lowry and Colowick observed 

(unpublished) that between 1.2 and 1.8 m (NH,)e- 

SO, concentrations, a fraction was obtained from 

potato extract which splits diphosphopyridine 

nucleotide and flavinadenine dinucleotide into 
the respective mononucleotides. If Co A was 
incubated with this potato enzyme in conjunction 
with prostate phosphatase, complete inactivation 
and liberation of inorganic phosphate occurred. 

In absence of prostate phosphatase, the action of 

the dinucleotidase was obscured by the fact that 

in crude liver extracts, in the presence of ATP, a 

resynthesis of Co A occurred from the split prod- 

ucts. To show inactivation of Co A by dinucleo- 
tidase, a purified liver fraction, obtained between 

40 and 70% (NH,)2SO, saturation, had to be used 

for the tests on sulfanilamide acetylation. With 

this assay system, activity disappeared after 
incubation of Co A with potato enzyme. These 

experiments seem to suggest a structure for Co A 

which is similar to that of pyridine and flavin- 

adenine dinucleotide. It is of interest that in 

Cheldelin’s Acetobacter growth test, after incu- 

bation with dinucleotidase presumably liberating 

pantothenyl phosphate, Co A shows a 2- to 2.4- 

fold increase in activity. This seems to support 

our earlier suggestion that Cheldelin’s factors 

were a degradation product of Co A. 





210 


Intracellular distribution of phosphatase activity 
in rat liver. ALEx B. Novixorr, EsTELLE Pop- 
BER AND JEAN Ryan (introduced by Etvin A. 
Kapsat). Depts. of Pathology and Biochemistry, 
Univ. of Vermont College of Medicine, Burling- 
ton. 

Rat liver homogenates, prepared in distilled 
water and 0.88 M sucrose, were separated by 
differential centrifugation into 4 fractions: nuclei, 
mitochondria, sub-microscopic particles and ‘su- 
pernatant fluid’. Homogenate, fractions, and a 
mixture of the fractions reconstituting the original 
homogenate were tested for phosphatase activities 
with disodium phenyl phosphate (OP) at pu 4.5 
and 9.1, adenosine-5-phosphate (A5P) at px 7.4, 
and adenosine triphosphate (ATP) at px 7.4, 
under conditions in which enzyme activity (micro- 
grams P split from substrate) bears a linear 
relation both to tissue concentration and to time 
of incubation. A chart shows the distribution of 
phosphatase activities in the fractions obtained 
from water homogenates, expressed in percentage 
of original homogenate activity. 
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1 Contaminated with unbroken cells and mito- 
chondria. 


The intracellular distribution of activities is the 
same in 0.88 m sucrose homogenates as in water 
homogenates in the case of OP at px 4.5 and 9.1, 
but significant differences occur with A5P and 
ATP. Other data to be presented for each fraction 
include: 1) phosphatase activities with A5P and 
ATP in the presence of CaCl., 2) nucleic acid 
(DNA, PNA) and nitrogen content and 3) suc- 
cinoxidase activities. 


Nucleic acids in development and division of plant 
cells. Maurice OcurR AND Ratpx O. Erickson 
(introduced by Wayne Umsreirt). Botanical 
Labs., Univ. of Pennsylvania, Philadelphia. 

A quantitative study of the nucleic acids during 
development and mitotic division has been made 
based upon further extensions of assay methods 
previously reported (OcuR aNnD RoseEn. Federa- 
tion Proc. 8: 234, 1949; Arch. Biochem. In press). 
Suspensions of microsporocytes, microspores and 
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pollen grains from anthers of Lilium longiflorum 
have been prepared. Cell numbers have been 
counted and cell homogenates have been analyzed 
for pentose nucleic acid (PNA) and desoxypentose 
nucleic acid (DNA). Analytical results have been 
calculated to the nucleic acid content per cell, 
These results have been related to the logarithm 
of flower bud length, which serves as an external 
time index of the developmental and cytological 
status of the cells (Erickson. Am. J. Bot. 35: 
729, 1948). This report covers the developmental 
period from microsporocyte meiosis to pollen 
release. A sharp drop in DNA content per cell is 
observed at meiosis followed by a gradual linear 
increase during the interphase of microspore de- 
velopment. Just prior to microspore mitosis DNA 
content doubles rapidly. The resulting binucleate 
pollen grain shows a further increase in DNA 
content with time before the pollen is normally 
released from the flower. The PNA content fol- 
lows the same pattern up to microspore mitosis 
at a level about twice that of DNA, increases 
sharply at mitosis, and continues to increase 
rapidly at a rate nine times that for DNA in the 
maturing pollen grain. 


New coenzymes of cell-free fermentation. Pav. 
OHLMEYER (introduced by ARTHUR KorRNBERG). 
National Insts. of Health, Bethesda, Md. 
Previous investigations showed that the glucose 

fermentation in dialyzed Lebedewsaft is stimu- 
lated by a thermostable fraction prepared from 
fresh yeast (Zischr f. physiol. Chem. 267 : 264, 1941). 
It contained 2 factors and could not be replaced 
by known coenzymes including adenosinetri- 
phosphate. Further studies have now led to the 
observation that the fraction maintains a high 
rate of fermentation even after the inorganic 
phosphate is exhausted, contrary to the Harden 
and Young equation. The velocity is constant 
and near maximal as long as free sugar is available; 
thus, the addition of inorganic phosphate or 
arsenate does not even double the rate and phos- 
phopyruvic acid does not influence it at all. This 
effect which appears related to the transfer or 
liberation of phosphate is not due to activation of 
adenosinetriphosphatase; the fermentation of hex- 
osediphosphate or phosphopyruvic acid in the 
absence of glucose is not accelerated by the ther- 
mostable yeast fraction. Purification of the 
fraction showed that one of the factors (A) is very 
similar to or identical with the adeninedinucleo- 
tide of Meyerhof and Kiessling (Biochem. Zischr. 
296: 410, 1938). While factor A alone acts as 4 
transphosphorylating coenzyme it does not give 
the fermentation effect described above in the 
absence of the second factor. The nature of the 
coenzyme factors and the mechanism of theif 
action are under investigation. 
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Comparative metabolism of radioactive glucose in 
heart, brain, kidney and liver slices. RoBpert 
E. Orson, James 8. Rosson, Herpr Ricwarps 
anp Emity G. Hrrscu (introduced by Hatvor 
N. CuristENsEN). Dept. of Nutrition, Harvard 
School of Public Health and Dept. of Biological 
Chemistry, Harvard Med. School, Boston, Mass. 
Glucose utilization by slices of heart, brain, 

kidney, and liver from representative mammalian 
(rat, rabbit, guinea pig, cat) and avian (duck, 
pigeon) organisms was studied with the aid of 
radioactive glucose prepared photosynthetically. 
Tissue slices were incubated in Warburg vessels 
at 37°C. with C-labeled glucose at concentrations 
ranging from 1.25 to 20 mm/1. for one hour. Glucose 
disappearance or appearance and aerobic glycoly- 
sis were determined chemically, and the rate of 
oxidation of added glycose determined by counting 
the C“O. captured in the center well. Oxidation 
of glucose to COz occurred in all tissues but at 
vastly different rates. C'‘O2 production from added 
glucose in mammalian liver was of a very low 
order (Qc140, = ca. 0.1) as indicated previously 
ina comparison with hepatoma (Proc. Am. Chem. 
Soc. 116: 61C, 1949). Oxidation rates were 15-20 
times as rapid in heart, avian liver, and kidney 
slices, and 60-100 times as rapid in brain slices. 
Increasing initial glucose concentration uniformly 
resulted in increased oxidation rates. In all cases, 
except with livers rich in glycogen, disappearance 
of glucose exceeded oxidation rate by several- 
fold. Neither glycogenolysis nor glycogenesis in 
liver slices appeared to affect the rate of oxidation 
of added glucose. Aerobic glycolysis accounted 
for part of the glucose which disappeared and 
bore a positive relationship to the rate of CO, 
production. Studies of anaerobic glycolysis in 
homogenates of duck and rat liver with various 
physiological hexose phosphates as substrate sug- 
gest that the activity of phosphohexokinase may 
be the limiting factor in breakdown of glucose by 
mammalian liver. 


Preparation of thymus nucleohistone in native 
form. GERALD OrGEL* AND Kurt G. STERN. 
Dept. of Chemistry, Polytechnic Inst. of Brook- 
lyn, N. Y. 

The isolation of a desoxyribonucleoprotein from 
calf thymus with the aid of desoxyribonuclease 
inhibitors and aqueous solvents of low ionic 
strength has been briefly reported (Federation 
Proc. 6: 296, 1947). It has since been found that 
this material exhibits significant ATP-ase ac- 
tivity (114th Meeting, A.C.S., Wash., D. C., 
1948). The isolation procedure has been modified 
to improve its reproducibility and the uniformity 
of the nucleoprotein preparations. The new 
method involves the following steps: removal of 
yloplasmic proteins from thymus homogenates 
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by exhaustive extraction with 0.14 m NaCl at 
0°C.; extraction of the desoxyribonucleoprotein 
from the nuclear residue with 20% ethanol at 
—5°C.; precipitation of the nucleoprotein with 
acetate buffer, pH 4.6, at 0°C.; dissolving the 
precipitate in phosphate buffer, po 7.4, of low 
ionic strength; reprecipitation of the nucleopro- 
tein with 0.14 m. NaCl at 0°C.; and redissolving 
the nucleoprotein in distilled water or phosphate 
buffer, px 7.4, of low ionic strength to form color- 
less, opalescent sols. The final product may be 
preserved as a white, fluffy, soluble material by 
freeze-drying. The DNA-content (Dische Re- 
action) approximates 20%. The nucleoprotein 
contains arginine (Sakaguchi Reaction) and forms 
a stable, insoluble complex with lanthanum salts 
at pH 7. The sedimentation and electrophoretic 
behavior of the nucleohistone preparations, as 
well as their viscosity, flow birefringence, infra- 
red and ultraviolet light absorption, and enzy- 
matic activity towards energy-rich phosphate 
compounds are described. 


Application of partition chromatography to study 
of absorption of amino acids from the intestine. 
ALINE UNDERHILL OrTEN, C. J. FRANCE AND 
K. Krozumi (introduced by Artur H. Smita). 
Depts. of Surgery and Physiological Chemistry, 
Wayne Univ. College of Medicine, Detroit, Mich. 
Employing the starch column chromatographic 

technic (STEIN AND Moore. J. Biol. Chem. 176: 

337, 1948; Moore anv Stern. J. Biol. Chem. 176: 

367, 1948), the first 4 emerging amino acids, leu- 

cine, isoleucine, phenylalanine and methionine, 

have been studied. The results of Stein and Moore 
in which approximately 0.1 mg.. quantities of 
each of the 4 amino acids are separated and re- 
covered quantitatively from pure solution have 
been confirmed. The identical mixture of these 
amino acids in the same amounts have been 
separated quantitatively from intestinal loop con- 
tents with the same degree of accuracy. A method 
for removing protein and other contaminants 
which may interfere in the determination of amino 
acids by the ninhydrin reaction has been de- 
veloped. Thiry jejunal loops of dogs were pre- 
pared by the method of Johnston (Proc. Soc. 

Exper. Biol. & Med. 30: 193, 1932). Water was 

placed in the loop, the loop contents withdrawn 

after an hour, and the samples prepared for 

chromatographic analyses in such a way that a 

flat base line chromatogram showing no effluent 

peaks was obtained. Leucine placed in such loops 
and immediately withdrawn and determined by 
the above procedure is consistently recovered. 

Studies of the comparative absorption rates of 

leucine, isoleucine and phenylalanine from Thiry 

loops are reported. 
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Ergosterol synthesisin neurospora. R.C. OTrKeE*, 
E. L. Tatum, I. Zasrn* ann K. Buocu. Dept. of 
Chemistry, Yale Univ., New Haven, Conn., Dept. of 
Biology, Stanford Univ., Calif., and Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 

The synthesis of ergosterol has been studied in 

a Neurospora mutant which requires acetate for 
growth. The mold was grown on a medium which 
contained sucrose, 15 gm. and doubly labeled 
acetate (C4H;C!300H), 5 gm. Calculated on the 
basis of a C!* concentration of 100 and a specific 
activity for C' of 100 in the added acetate, the 
isotope concentrations were 20 in the mold my- 
celium and 60-70 in the ergosterol isolated from 
the cells. Acetate is therefore a preferential carbon 
source for the mold steroid as previously demon- 
strated with deuteroacetate (OTrKE, TATUM AND 
Simmons, Federation Proc. 8: 235, 1949). In a 
second experiment the acetate-less strain of 
Neurospora was grown on a medium containing 
sucrose, 15 gm., acetate, 5 gm., and a small quan- 
tity of isotopic isovaleric acid. The labeled sub- 
strate contained C* in the end methyl groups and 
C™ in the carboxyl group. The isotope concentra- 
tions in the mycelium and in ergosterol were less 
than 1% of those in the isovalerate, indicating 
either that isovalerate was not appreciably me- 
tabolized or that isovalerate carbon was greatly 
diluted by carbon from other sources. It was found 
however that the C** concentration was 5 times 
greater in ergosterol than in the mycelium, while 
the C' concentrations of both mycelium and of 
the sterol were negligible. Therefore, in the syn- 
thesis of ergosterol by Neurospora as well as of 
cholesterol by the rat (ZABIN AND Buocu, Federa- 
tion Proc. 8: 267, 1949) the isopropylmoiety of 
isovalerate is a more efficient source of carbon 
than the carboxy] portion of the molecule. 


Diamine oxidase in streptomycin sensitive and re- 
sistant strains of Mycobacterium smegmatis. 
C. A. OwEen anv E. A. ZELLER (introduced by 
M. H. Power). Division of Biochemistry, Mayo 
Foundation, Rochester, Minn. 

Previous studies indicated that the diamine 
oxidase (DO) of Mycobacterium tuberculosis var. 
hominis is sensitive to less than 10-5 m dihydro- 
streptomycin. The DO of sensitive strains of 
Mycobacterium smegmatis is nearly completely 
blocked by 10~‘ m dihydrostreptomycin, while the 
same concentration does not influence the same 
enzyme of the corresponding streptomycin re- 
sistant strain (ZELLER, E. A., C. A. OWEN AND 
A. G. Karuson, Proc. Staff Meet., Mayo Clin. 24: 
490, 1949). The question arises as to whether this 
loss of enzymic sensitivity toward dihydrostrep- 
tomycin is due to a change in the physicochemical 
structure of the DO or to factors apart from the 
enzyme. The observation that the DO of sensitive 
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and resistant bacteria is equally sensitive toward 
pyocyanin, chloramphenicol and streptothricin, 
points more toward the second alternative. The 
DO of resistant smegma bacteria, after their brief 
treatment with acetone, is much more sensitive 
toward dihydrostreptomycin than before treat- 
ment. On the other hand, when sensitive bacteria 
are incubated with putrescine (which was used in 
all these studies as the DO substrate), and then 
washed, they become resistant; even 10-*  di- 
hydrostreptomycin is no longer able to inhibit 
completely the DO of these pretreated bacteria. 
Thus the sensitivity of DO of smegma bacteria can 
be altered by various procedures. A tentative 
hypothesis to explain these phenomena will be 
presented. 


Studies on the metabolism of pyrimidine ribo- 
sides. L. M. Pance* anp F. ScuHienxk. Dept. 
of Bacteriology, Iowa State College, Ames. 
Cytosine riboside and uracil riboside are rapidly 

metabolized by bacterial enzymes. Cytidine is 
deaminated, nucleoside phosphorylase splits off 
the base, and rapid disintegration of the carbo- 
hydrate occurs as described earlier for purine 
ribosides (ScHLENK, F. Adv. Enzymol. 9: 455, 
1949). No indication was found that the action 
of bacterial pyrimidine nucleoside phosphorylase 
is preceded by opening of the pyrimidine ring as 
suggested by Mitchell and Houlahan for Neuro- 
spora (Federation Proc. 6: 506, 1947). For deter- 
mination of pyrimidine-bound ribose the ordinary 
orcinol technique is not suitable. A modification 
has been elaborated which permits distinction 
between pyrimidine nucleosides and other pentose 
derivatives. 


Effect of growth hormone on the glucose uptake 
and glycogen synthesis by the rat diaphragm. 
C. R. Park anp Wixti1am H, Daveuapay (it- 
troduced by M. E. Kraut). Dept. of Biological 
Chemistry, Washington Univ. School of Medicine, 
St. Louis, Mo. 

Glucose uptake by rat diaphragm in vitro and 
the effect of added insulin diminish rapidly during 
2 hours of incubation. Using pooled sections of 
diaphragms from 6 rats suspended in Krebs- 
Henseleit medium containing 140 mg.% glucose, 
the rates of glucose uptake (mg/gm. wet tissue/ 
hour for the first 30-min. period) were as follows: 
normal rats 3.2, hypophseyctomized rats 5.0, 
hypophysectomized - adrenalectomized rats 4.7; 
with insulin added in vitro: normal 6.7, hypo- 
physectomized 6.5, hypophysectomized - adrenal- 
ectomized 6.9. Crystalline growth hormone of 
high growth potency injected intraperitoneally 
into hypophysectomized rats reduced glucose up- 
take to normal. This effect was obtained 24 hours 
after one injection of 20 y per 100 gm. of rat oF 
after repeated injections of 5 daily. Adrenal- 
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cortical extract or ACTH did not depress glucose 
uptake under the conditions tested. In hypophy- 
sectomized - adrenalectomized rats growth hor- 
mone led to less depression of glucose uptake 
than in hypophysectomized rats unless adrenal 
cortical extract was injected concurrently. The 
initial glycogen content of diaphragm from hy- 
pophysectomized rats fasted 24 hours was not 
altered significantly by growth hormone or adrenal 
cortical extract injection. Initial glycogen in 
diaphragm of hypophysectomized - adrenalec- 
tomized rats was very much higher than in dia- 
phragm of hypophysectomized or normal rats. 
Glycogen synthesis was proportional to glucose 
uptake in all these cases and corresponded to 
about half of the glucose utilized. 


Isolation of three labile phosphate compounds 
containing uracil from penicillin-treated Staph- 
ylococcus aureus cells. James T. Park (intro- 
duced by Marvin J. Jounson). Camp Detrick, 
Frederick, Md. 

The accumulation of acid-soluble, iabile phos- 
phate in S. aureus cells during growth in the pres- 
ence of 0.5 unit of penicillin per ml. has been re- 
ported (Park, J. T. anv M. J. Jounson, J. Biol. 
Chem. 179: 585, 1949). Purified preparations rich 
in labile phosphate (10-min. hydrolysis in 1 N 
HCl at 100° C.) were obtained by alcohol precipi- 
tation of the barium salts and use of the cation ex- 
change resin, IR100. The material was resolved 
into 3 components by use of partition chromatog- 
raphy (mobile phase: phenol, non-mobile phase: 
0.1m sulfate buffer, pH 1.7). Each of the separated 
components contained, in approximately equi- 
molar proportions, uracil, labile phosphate, stable 
phosphate, pentose (orcinol test), and an unknown 
sugar. Preparations of the component most soluble 
in phenol gave positive biuret tests. This compo- 
nent contains approximately 3 moles of alanine 
per mole of labile phosphate, and it may contain 1 
mole of glutamic acid. The second component, 
which is believed to be a mixture of 2 labile phos- 
phate compounds, contains alanine. The third 
component contains no amino acids. The amino 
acids have been tentatively identified by paper 
chromatography employing 82% phenol as the 
solvent. It is suggested that this series of complex 
molecules may be normal intermediates of the 
cell and that the inhibition of a specific synthetic 
reaction by penicillin causes them to accumulate 
in abnormal amounts. 


Interaction of quinoline and acridine derivatives 
with nucleoproteins and nucleic acids. FRANK 
8S. Parxer,* J. Logan Irvin anv ELINOR 
Moore Irvin.* Dept. of Physiological Chemistry, 
Johns Hopkins Univ. School of Medicine, Balti- 
more, Md. 

A recently reported study (Science 110: 426, 
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1949) of the reversible interaction of antimalarials 
of the 4-aminoquinoline and 9-aminoacridine series 
with nucleic acids has been extended to nucleo- 
proteins. The cationic species of quinacrine, 
of 7-chloro-4-(1’-methyl-4’-diethylaminobutyla- 
mino)-quinoline (SN-7618) and of 2-methoxy-6- 
chloro-9-(1’-methoyl-8’-diethylamino-octylamino)- 
acridine (SN-12868) interact strongly with a highly 
polymerized, asymmetric desoxypentosenucleo- 
protein of spleen. For the interaction with this 
nucleoprotein the values of log k (the association 
exponent, formulated as described previously for 
the case of interactions with nucleic acids) are 
3.7 for SN-7618 and 4.3 for SN-12868 at pH 6 and 
ionic strength 0.02. At ionic strength 1.0 the value 
of log k is 2.8 for SN-12868 thus demonstrating 
that the effect of ionic strength on the interaction 
with nucleoprotein is comparable with the large 
effect previously reported in the study of nucleic 
acids. Each of these antimalarials interacts with 
the nucleoprotein more strongly than with a less 
highly polymerised preparation of pentosenucleic 
acid from yeast. All interactions were evaluated 
spectrophotometrically at concentrations of the 
nucleoprotein (0.5 to 10 ug. of nucleoprotein- 
phosphorus per ml.) and of the antimalarial com- 
pound (5 X 10-5 m) at which the the complex re- 
mains in solution. At higher concentrations (5 X 
10-‘ M, and greater) of the antimalarial compounds 
precipitation of the complex occurs. The com- 
pound, 2-methoxy-6-chloro-9-aminoacridine, also 
interacts strongly with nucleoprotein which sug- 
gests that the side-chains of quinacrine and SN- 
12868 are not essential for the interactions al- 
though the side-chains modify other properties, 
such as solubility, to an important degree. 


Electrophoretic analyses of plasma and serum pro- 
teins in rheumatoid arthritis and rheumatoid 
spondylitis. W. D. Pau.* anv Josepu I. Rout. 
Dept. of Medicine (Div. of Physical Medicine) 
and Biochemistry, College of Medicine, State 
Univ. of Iowa, Iowa City. 

One hundred and twenty-two plasma and serum 
samples were obtained from 70 patients with 
arthritis. Included in this series were plasma- 
serum pairs from 34 patients. These samples were 
diluted with 3 volumes of barbiturate buffer (pH 
8.6), dialyzed 3 days at 5° C. and subjected to 
electrophoresis in the Tiselius apparatus. The 
analytical cell was used. The plasma proteins of 
57 patients with rheumatoid arthritis showed a 
marked decrease in albumin, a marked increase 
in fibrinogen and y globulin, and a moderate in- 
crease in a; and az globulin components when 
compared to plasma fron normal individuals. 
Ten children, under 15 years of age, with this dis- 
ease, showed a greater decrease in plasma albumin 
and increase in y globulin than the adults. An 
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analysis of plasma-serum pairs from 27 adults in 
this group gave values similar to those obtained 
with plasma. The average y’ globulin content of 
the serum was 3.0%, which is a normal value. A 
group of 7 patients with rheumatoid spondylitis 
showed strikingly different plasma and serum pat- 
terns from rheumatoid arthritis. Average values 
for all components fell within the range for normal 
individuals. The 7’ globulin component in the 
sera averaged 1.9%. Other types of arthritis in- 
cluding osteo or degenerative arthritis are being 
studied. 


Isolation of cell nuclei in neutral medium. Mary 
L. PETERMANN AND Rose M. Scunerper. Sloan- 
Kettering Inst. New York City. 

The great elevation in total pentose nucleic 
acid (PNA) found in the spleen of the leukemic 
mouse is caused by increases in the PNA content 
of both the cytoplasm and crude ‘nuclear frac- 
tion’ (Cancer 2: 510, 1948). In order to determine 
the PNA content of the nuciei alone an isolation 
procedure which would avoid contamination with 
cytoplasmic nucleoprotein was required. This has 
been accomplished in a neutral medium contain- 
ing 0.88 m sucrose and approximately 0.002 m 
CaCl,. The entire procedure was carried out at 
4° C. One gram of fresh mouse spleen was crushed 
in a glass homogenizer in 15 cc. of sucrose. It was 
then strained successively through surgical gauze, 
single-napped flannelette, and double-napped 
flannelette, into a 50 cc. centrifuge tube. The con- 
tents were homogenized by means of a stirrer con- 
sisting of stainless steel blades rotating at 16,000 
r.p.m. The homogenate was centrifuged for 10 
minutes at 600 X g. and the sediment washed three 
times. The final sediment was resuspended to give 
approximately 10° nuclei/cc. and counted in a 
haemacytometer. Wet smears stained with methyl 
green-pyronin or orcein-fast green (KURNICK AND 
Ris, Stain Technol. 23: 17, 1948) showed well dis- 
persed and morphologically intact nuclei, free 
from microscopically evident cytoplasmic mate- 
rial. Their content of nitrogen and of both types 
of nucleic acid has been determined. 


Net production of serum albumin in vitro. THEO- 
DORE PETERS, JR. AND CHRISTIAN B. ANFINSEN. 
Biophysical Lab. and Dept. of Biological Chem- 
istry, Harvard Med. School, Boston, Mass. 
Serum albumin content of a chicken liver slice 

system was found to increase from about 0.3 

mg/gm. liver to 0.6-1.0 mg/gm. in a 5-hour incu- 

bation in Oz, but only to 0.35-0.4 mg/gm. in Ne. 

These results lend direct confirmation to previous 

conclusions (PETERS AND ANFINSEN. J. Biol. Chem. 

182: No. 1, In press) regarding serum albumin 

synthesis based on measurements of the in vitro 

incorporation of radioactive CO.. Serum albumin 
was determined by a quantitative immunochem- 
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ical precipitin technique, using rabbit antiserum 
against serum albumin of over 99% electrophoretic 
purity prepared from chicken serum. A standard 
curve relating the amount of precipitate formed 
to the amount of antigen added was determined, 
Aliquots of the combined homogenized slices and 
medium were analyzed for serum albumin content 
after centrifugation. The initial serum albumin 
level was lowered by perfusion of the intact liver 
and by washing the slices in medium for an hour 
prior to the experiment. The bulk of the serum 
albumin present after 5 hours was in the medium. 
Studies were also made on the effects of ions, sub- 
strates, and inhibitors. Calculations based on 
the observed rates of production indicate that the 
liver could replace half the circulating serum 
albumin of the intact animal in 5-8 days. 


Characteristics of the amino acid incorporation 
system of liver homogenates. ELBERT A. Peter- 
son,* Davin M. GREENBERG AND THEODORE 
Winnick. Div. of Biochemistry, Univ. of Cali- 
fornia Med. School, San Francisco. 

The incorporation of carboxyl and a-labeled 
glycine, phenylalanine-§-C, serine-8-C'‘ and 
methionine-CH;-C™ into protein has been studied, 
using a suspension of cytoplasmic granules ob- 
tained by fractional centrifugation in a KCl — 
KHCO; medium. The incorporation activity of 
the cytoplasmic granules, which was relatively 
low alone, was increased as much as seven-fold 
by mixing it with the supernatant from a concen- 
trated (1:1) homogenate centrifuged at 2700 g 
or with a medium containing ATP Mg", citrate, 
and a mixture of a number of L-amino acids, ex- 
cept with methionine. When ATP was omitted, 
the incorporation was even lower than with no 
additions. With methionine, only ATP was ac- 
tivating. In the presence of the above-mentioned 
activators, plus phosphoglycerate, a particle-free 
supernatant (20,000 g) can incorporate the label 
of glycine aerobically, but not anaerobically. The 
radioactive protein obtained with radio-glycine 
loses a considerable portion of its label when 
treated with mercaptoethanol or with performic 
acid evidently as a result of the cleavage of disul- 
fide bonds. This is true for whole liver homog- 
enates also but not for protein from embryo 
homogenates or tissue slices. The removed radio- 
material may possibly be glutathione but this 
has not yet been positively identified. When the 
label is methionine-CH;C™“, most of the radio- 
activity is removed by mercaptoethanol and pro- 
tein labeled with radio-serine loses a small amount 
of activity on such treatment. However, the radio 
activity of protein incubated with phenylalanine- 
B-C!* is completely resistant to both reagents. 


Pyrimidine content of certain pentose and desoxy- 
pentose nucleic acids. ANTHONY Prrcio* AND 
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LeopoLp R. Cerecepo. Dept. of Biochemistry, 

Fordham Univ., New York City. 

A colorimetric method for the determination of 
cytosine and uracil, developed in this laboratory 
(J. Biol. Chem. 181: 713, 1949) has been applied to 
astudy of the distribution of the free pyrimidines, 
the pyrimidine nucleosides and nucleotides of 
the pentose nucleic acids of yeast, dog liver, and 
wheat germ. The separation of cytosine and uracil 
was carried out by means of the zeolite, Decalso, 
while cytidine and uridine could be separated with 
the aid of the resin, Zeo-Rex. The pyrimidine com- 
position of both the yeast and wheat germ pentose 
nucleic acids was found to be closely similar, but 
that of the dog liver differed in that approximately 
twice as much cytosine as uracil was found. Al- 
though the yeast and wheat germ pentose nucleic 
acids contained nearly equal amounts of the free 
pyrimidines and of the pyrimidine nucleosides, 
the quantities found were not as high as would be 
expected from the tetranucleotide hypothesis. 
For the determination of thymine, a method based 
on Hunter’s qualitative test (Biochem. J. 30: 
745, 1936) has been developed. While this work 
was in progress, Woodhouse (Biochem. J. 44: 185, 
1949) published a method which is based on the 
same principle. Using this procedure in conijunc- 
tion with the aforementioned method for the esti- 
mation of cytosine, thymine and cytosine were 
determined in the hydrolysates of the desoxy- 
pentose nucleic acids of fish sperm and calf thy- 
mus. The molar ratios of thymine to cytosine 
found were for fish sperm DNA, 1.2:1; for calf 
thymus DNA, 1.6:1. 


Quantitative histochemical distribution of en- 
zymes in cytoarchitectural layers of cerebral 
cortex. ALFRED Pope, JAMES R. WARE, AND 
Rusy H. TuHomson (introduced by J. Foucn). 
McLean Hospital, Waverley, Mass. and Harvard 
Med. School, Boston, Mass. 

In the nervous system the mutual interdepen- 
dence of structure and function makes the correla- 
tion of chemical composition with histological 
structure of especial importance. Because of its 
laminated architecture the cerebral cortex is suit- 
able for such correlative study by the methods of 
quantitative histochemistry (LINDERSTRgM-LANG, 
K. Harvey Lect. 34: 214, 1939). Accordingly, tech- 
niques for alternate frozen section sampling, histo- 
logical control, and ultra-micro enzyme assay are 
being used to establish the quantitative distribu- 
tion of certain enzymes within the cytoarchitec- 
tural layers of rat somatosensory isocortex. En- 
zymes of probable importance in the general or 
special metabolism of the nervous system are 
thus being studied, and attempts made to correlate 
their distribution patterns with details of the 
histological fine structure of this region. Thus, 
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diphosphopyridine nucleotide and alanyl-glycine 
dipeptidase have been found most abundant in 
layers II, IIIB-IV, and VC-VIA (designations of 
Brodmann) which are levels numerically rich in 
ganglion cells, thereby suggesting that these sub- 
stances are mainly located within nerve cell bodies 
together, perhaps, with their protoplasmic ex- 
pansions. Similarly, acetylcholinesterase and ade- 
nosinetriphosphatase (preliminary experiments) 
have been found most active in layers I, IIIA, 
IIIB, and VA-VB. These are levels within or just 
superficial to zones containing many horizontal 
myelinated fibres and are probably regions of 
extensive fine arborization of axones and hence 
of maximal axonal surface. It is suggested, there- 
fore, that in cerebral cortex as in peripheral nerves 
these enzymes may be principally located at 
axonal surfaces. 


Effect of fluoroacetate on reactions in the Krebs 
oxidative cycle. VAN R. Porrer anp Harris 
Buscu.* McArdle Memorial Lab., Med. School, 
Univ. of Wisconsin, Madison. 

Buffa and Peters reported in 1949 that injections 
of lethal doses of fluoroacetate produced striking 
increases in the citrate content of brain, heart and 
kidney and questioned earlier reports that fluoro- 
acetate interfered with acetate metabolism. We 
have confirmed their findings using 5 mg. of fluoro- 
acetate per kg. body weight in rats. After one hour 
the citrate content of these organs was 212, and 
1029 wg./gm. of wet weight, respectively, while in 
uninjected animals the citrate content was only 
about 50 wg./gm. The citrate content increased 
over 2 successive 30-minute periods but ceased 
thereafter. In addition to the three organs previ- 
ously studied, increases in all of the other normal 
organs of the body have been found with the 
exception of blood and liver. Studies with homog- 
enates showed that liver is capable of producing 
large amounts of citrate in vitro. However, fluoro- 
acetate appeared to divert pyruvate metabolism 
into acetoacetate formation rather than to cause 
an increase in citrate in contrast to the results 
with kidney, in which the alternative pathway is 
weak or absent, and in which citrate accumulates 
both in vivo and in vitro. The results with liver 
in vitro thus seem to explain the lack of citrate 
production in vivo. 


Alternative metabolic pathways in rat liver homog- 
enates. Van R. Potrer anp RicHarp O. 
RECKNAGEL.* McArdle Memorial Lab., Med. 
School, Univ. of Wisconsin, Madison. 
Lehninger previously demonstrated 2 co-existing 

alternative metabolic pathways open to pyruvate 

in washed residues of liver, one leading to aceto- 
acetate; the other to citrate. In the present study 
an assay system was devised to determine the 
relative activities of the two systems in whole 
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homogenates of rat and mouse liver. Measure- 
ments are based on determinations of pyruvate 
removal and acetoacetate formation. Under opti- 
mum conditions for the citrate pathway, i.e., in 
the presence of adequate quantities of oxalacetate, 
the pyruvate accounted for as acetoacetate was 
found to be only 10% of the total pyruvate oxi- 
dized, thus demonstrating the high priority of the 
citrate pathway. However, with no available 
oxalacetate, pyruvate is quantitatively converted 
to acetoacetate. Acetoacetate production is there- 
fore a measure of the availability of oxalacetate in 
this system. This fact forms the basis for studying 
a related pair of alternative pathways: When 
ammonium chloride was added to the pyruvate 
system in the presence of catalytic levels of C, 
acids their regeneration via the Krebs cycle was 
prevented and acetoacetate production was de- 
creased by an amount equivalent to the C, acid 
originally added. Furthermore, in the ammonium 
chloride system, pyruvate preferentially forms 
citrate so long as C, acids are present, but is 
diverted to acetoacetate production as soon as the 
supply of C, acid is exhausted. The ammonium 
chloride was effective at physiologically significant 
levels and is believed to divert a-ketoglutarate to 
glutamate. Ammonium chloride is more effective 
in blocking regeneration of added C, acid than is 
malonate. 


Enzymatic resolution of racemic histidine, cystine, 
and alanine. Vincent E. Price,* LEon LEvIN- 
TOW* AND JESSE P. GREENSTEIN. Natl. Cancer 
Inst., Natl. Inst. of Health, Bethesda, Md. 
Although most of the racemic amino acids can 

be easily resolved by asymmetric enzymatic 

hydrolysis of their N-acylated derivatives, histi- 
dine, arginine, cystine, and proline are not resolv- 
able by this method. Since one of the reasons for 
acylation of the amino acids is to remove their 
dipolar character, it was considered that this could 
be accomplished as well by amide formation. 
Consequently, pt-histidine amide, S-benzyl-pL- 
cysteine amide, and pi-alanine amide were pre- 
pared and subjected to the action of hog kidney or 
liver concentrates at pH 8.8-9.2. The concentrates 
were prepared by low temperature-alcohol frac- 
tionation of the tissue homogenates. Mn** in 

a final concentration of 0.01 mM was used in the 

digestion of the former two substrates. The race- 

mates were hydrolyzed asymmetrically to a 

mixture of L-amino acid, ammonia, and D-amino 

acid amide. After removal of the L-amino acid from 
the deproteinized digest, the mixture was con- 
centrated, brought to px 11, the p-amide extracted 
into acetone, the solvent removed, the amide 
hydrolyzed with dilute HBr, and the free p-amino 
acid isolated after neutralization. The isomers 
were obtained in good yield and possessed rotation 
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values which compared favorably with those in the 
literature. pu-Proline amide was almost com- 
pletely resistant to the animal enzymes studied, 
but both isomers were readily hydrolyzed by 
mushroom preparations. 


Sedimentation and diffusion of E. coli bacterio. 
phage T;. FRANK W. PuTNAM AND EvuGENE 
GoLpwassER.* Dept. of Biochemistry, Univ. of 
Chicago, Chicago, Ill. 

The sedimentation and diffusion behavior o{ 
E. coli bacteriophage T. was investigated in the 
analytical ultracentrifuge and in a refractive 
index apparatus in a study of the molecular 
homogeneity, physical constants, and apparent 
size of this tadpole-shaped virus. Although the 
phage sediments with a single sharp boundary 
(Seo = 1050S) at pH 4.9 to about 6.5, a second more 
slowly sedimenting boundary (Se = about 850 8) 
is observed at higher pu. The proportion of the 
two components depends on the age and history 
of the preparation but is independent of the gravi- 
tational field and concentration and is unrelated 
to the infectivity. Since Seo is constant within 
experimental error from 715g to 18,900g, the 
particles are unoriented in sedimentation. The 
virus obeys the laws of normal diffusion, and, 
at pH 5.5, Do is 0.45 X 10-7 cm.’sec.—! for phage 
which is homogeneous in electrophoresis and in the 
ultracentrifuge. Equivalent spherical diameters 
calculated from diffusion (94 u), from biological 
infectivity (98 ~), and from sedimentation (60 x) 
are in fair agreement with the dimensions pre- 
viously obtained directly from electron micro- 
graphs (head = 60 X 80 mu, tail = 100 X 20 my). 
The particle weight calculated from S2o and Da» 
is 1.7 X 10% gms. per mole. The results appear to 
exclude motility for this tailed bacteriophage. 
Estimates of shape based on Seo and Do suggest 
that the slowly sedimenting form is the monomer 
and the fast form is a dimer with particles aligned 
end-to-end. 


Effect of surface on coagulation reactions. 
ARMAND J. Quick. Dept. of Biochemistry, Mar- 
quette Univ. School of Medicine, Milwaukee, 
Wis. 

A glass surface influences coagulation in a two- 
fold manner: it causes platelets to adhere and to 
undergo lysis, and it plays an essential role in the 
conversion of prothrombinogen to active pro- 
thrombin. No adequate explanation for the action 
of surface on platelets has been offered. Paraffin, 
silicone and certain plastics having non-wettable 
surfaces preserve platelets, but collodion which 
has a wettable surface likewise is equally efficient 
as a preserver. Since there is good evidence that 
thrombin is the specific agent responsible for the 
lysis of platelets, a probable explanation for the 
paradoxical behavior of collodion can be offered. 
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A rough surface such as glass has no effect on 
platelets per se. It acquires this property under 
circumstances which permit the formation of 
thrombin. It can be postulated that thrombin is 
adsorbed to a wettable surface and that this layer 
is responsible for the disintegrating action on 
platelets. Collodion which not only adsorbs but 
also absorbs thrombin fails to become coated with 
a continuous film; therefore platelets coming in 
contact with its surface do not suffer destruction. 
The absorption of thrombin by collodion can 
readily be demonstrated by testing the potency of 
a standard thrombin before and after contact 
with collodion. A distinct diminution of activity 
occurs. The activation of prothrombinogen which 
is mediated through a rough surface such as glass 
requires neither thrombin, thromboplastin, cal- 
cium nor platelets. The action occurs slowly in 
oxalated or citrated plasma and rapidly in native 
plasma, irrespective of the number of platelets. 


Glyoxalases. E. Racker. Dept. of Microbiology, 
New York Univ. College of Medicine and College 
of Dentistry, New York City. 

In the presence of reduced glutathione, tissue 
extracts convert methyl glyoxal to lactic acid. 
Yamazoye using rabbit liver extracts presented 
evidence for a biologically formed addition com- 
pound between reduced glutathione and methyl 
glyoxal which is not identical with the chemically 
formed addition compound. This finding has been 
confirmed in the present study and an enzyme 
obtained from baker’s yeast which catalyzes the 
formation of the ‘biological’ addition compound. 
This enzyme, referred to as glyoxalase I, has been 
purified by acetone and ammonium sulfate frac- 
tionation. When glyoxalase I is added to methyl 
glyoxal and glutathione, an increase in absorption 
in the ultraviolet at \ 240 mu can. be observed, 
which is proportional to the concentration of 
enzyme added. This is a convenient method for the 
assay of glyoxalase I. The enzymatic formation of 
the intermediate compound is proportional to the 
concentration of both glutathione and methy] 
glyoxal. Glyoxalase I is used for the preparation of 
the addition compound which is isolated as an 
alcohol insoluble barium salt. A second enzyme 
which catalyzes the breakdown of the inter- 
mediate addition compound to lactic acid and 
glutathione has been purified from beef liver. The 
activity of this enzyme is measured spectrophoto- 
metrically by the disappearance of the absorption 
of the intermediate. The initial rates are propor- 
tional to the enzyme concentration. This enzyme is 
referred to as glyoxalase II. When purified glyoxa- 
lase I and II are combined, a very active glyoxalase 
preparation is obtained which catalyzes the con- 
version of methyl glyoxal to lactic acid. This 
preparation is a sensitive system for the assay of 
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glutathione since as little as 5 wg are readily 
determined. 


Analgesic action of 3-hydroxy-N-methyl mor- 
phinan hydrobromide (Nu-2206). Lowe. O. 
RANDALL AND G. LEHMANN.! Pharmacology Dept., 
Hoffmann-La Roche Inc., Nutley, N. J. 
Nu-2206 is a synthetic substitute for morphine. 

Structurally, it lacks only the ether-oxygen bridge 

of dihydrodesoxy morphine-p. The analgesic activ- 

ity was measured as the percentage increase in 
reaction time to a radiant heat stimulus applied 
to the back of rats. By the subcutaneous route, 

Nu-2206 was found to be 4 times as strong as 

morphine and about twice as long in duration. By 

the oral route, Nu-2206 was slightly stronger than 

Methadon and longer in duration. Tolerance to 

the analgesic effects developed at about the same 

rate as with morphine. The response to a constant 
daily s.c. dose decreased about half in a period of 

8 weeks and to the limit of error of the method in 

11 weeks. Respiration of unanesthetized rabbits 

was decreased by doses of Nu-2206 which were 

about } those of morphine and the duration was 
also longer. The compound was spasmogenic to the 
dog intestine as measured in a Thiry Vella loop 
but was nearly inactive on isolated rabbit in- 
testine. Nu-2206 is 5 to 6 times as toxic as morphine 
in several species but about half as toxic as 

Methadon. Toxic doses produced characteristic 

morphine effects in animals including tail erection 

in mice, excitement in cats, depression in dogs and 
catatonia in rats. The safety factor is slightly less 
than that for morphine but at least twice that of 

Methadon. The t-form of the racemic mixture, 

Nu-2206, has twice the analgesic activity and 

respiratory depressant action of the pL-mixture 

and equal toxicity. 


Correlation of reductimetric and turbidimetric 
methods of hyaluronidase assay. Maurice M. 
Rapport,* Kart MEYER AND ALFRED LINKER.* 
Dept. of Medicine, Columbia Univ. College of 
Physicians and Surgeons, New York City. 

The mechanism of action of hyaluronidase on 
hyaluronic acid is not well defined. Of the changes 
measured to provide estimations of hyaluronidase 
activity, only the increase in reducing sugar is 
unambiguously interpretable in a mechanistic 
sense: the reducing sugar results from the breaking 
of glucosidic bonds between N-acetyl-hexosamine 
and glucuronic acid residues. It is further agreed 
from observations of the color development with 
dimethylaminobenzaldehyde that the first bond 
broken is that which liberates the reducing group 
of the N-acetylglucosamine. It has been suspected 
that the decreased turbidity formation as well as 
the decrease in viscosity of the low viscosity 
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preparations employed in viscosimetric assays 
is the result of hydrolysis of glucosidic bonds. 
However, the absence of exact information on this 
point has, in general, prevented correlation of 
information obtained by the 3 different methods. 
By application of the submicro determination of 
glucose of Park and Johnson (J. Biol. Chem. 
181: 149, 1949), it has been possible to show that 
under the conditions employed for turbidimetric 
assay of hyaluronidase (Meyer, K. Physiol. Rev. 
27: 335, 1947), namely, the action of one turbidi- 
metric unit of enzyme on 200 ug. of hyaluronic 
acid in 1 ml. of acetate buffer at px 6 for 30 min- 
utes, reducing sugar of the order of 2-3 ug. glucose 
equivalent is liberated, representing 1- % hydrol- 
ysis of the substrate. The reaction responsible for 
the decreased turbidity formation is thus the 
same as that measured by the reductimetric 
method. The suitability of this submicro reducing 
sugar method for assay of hyaluronidase will be 
discussed. 


Enzymatic conversion of homogentisic acid to 
fumarylacetoacetate. Ropert G. RAvDIN AND 
Dana I. CRANDALL (introduced by SAMUEL 
Gurin). Dept. of Physiological Chemistry, Univ. 
of Pennsylvania, School of Medicine, Philadel- 
phia. 

A concentration of 30% alcohol in a water clear 
centrifugate of homogenized rat liver at 0°C. 
precipitates a protein fraction (I) which converts 
homogentisic acid into a beta-keto-acid which is 
very slowly decarboxylated by aniline citrate at 
38°C. Another precipitable protein fraction (II) 
obtained by increasing the alcohol concentration 
to 50%, discarding the precipitate, and increasing 
the alcohol to 70%, converts the slowly 
decarboxylating beta-keto-acid into acetoacetate. 
The beta-keto-acid was precipitated as a silver 
salt from a trichloroacetic acid deproteinized 
incubation mixture of homogentisic acid and 
protein fraction I. The acid was obtained from 
the silver salt by acidification and ether extraction 
and purified by repeated precipitation from ether- 
petroleum ether. The free acid (M.P. 158°C.) 
titrates as a dicarboxylic acid with an apparent 
molecular weight of 200. It appears to be a diketone 
for the following reasons: a) reactions with o- 
phenylene diamine yields a lavender color similar 
to that exhibited by beta-diketones (WiTTER, 
SNYDER AND Stotz. J. Biol. Chem. 176: 493, 1948,) 
b) two additional titratable groups appear at 
alkaline px’s, and c) hydrolysis to fumarate and 
acetoacetate is brought about by a purified protein 
fraction known to hydrolyze triacetic acid 
(Connors anpD Srotz J. Biol. Chem., 178: 881, 
1949). These observations suggest that the acid is 
fumarylacetoacetate. 


Properties of a red cell metabolism regulator. 
ALLEN F. Rerp anp E.tsie B. Ryan (intro- 
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duced by M. F. Mason). Southwestern Med, 

School of Univ. of Texas, Dallas. 

A component of human blood serum has been 
found to have an inhibiting effect on the rate of 
phosphate metabolism of human erythrocytes, 
This component is dialyzable, but not ionically 
removed by strong anion or cation ion-exchange 
resins. A similar factor is found in the serum of 
cattle, dogs and mice. None was found in human 
urine. Physical and chemical properties of this 
material were similar to those of simple carbo- 
hydrates. A much less pronounced but similar 
effect on red-cell phosphate metabolism was shown 
by some carbohydrates but not by others, provid- 
ing a lead to the functioning structural units of the 
molecule. 


Nitrogen trichloride-treated prolamines. VII. 
Further characterization of toxic factor. L. 
Reiner, F. Misani,* M. G. Corpasco* ann 
T. W. Farr.* Research Labs., Wallace and Tiernan 
Products, Inc., Belleville, N. J. 

It has been postulated on the basis of analytical 
data that the toxic factor is a derivative of methio- 
nine (REINER et al. J. Am. Chem. Soc. In press). 
It differs in composition from methionine only by 
one additional atom of each hydrogen, nitrogen 
and oxygen. Furthermore the development of 
convulsions caused by the toxic factor was found 
to be suppressed by the administration of large 
doses of methionine (REINER et al. Arch. Biochem. 
In press). Evidence is now being presented indi- 
cating that the methionine skeleton is maintained 
in this derivative: Hydrolytic degradation with 
aqueous hydrochloric or sulfuric acid yielded 
some homocysteic acid identified chromatographi- 
cally; refluxing with hydriodic acid yielded methyl 
iodide and a residue which gave a positive nitro- 
prusside test and contained the thiolactone of 
homocysteine, the latter was converted into homo- 
cystine; hydrogenolysis with Raney nickel yielded 
alpha-amino-n-butyric acid. The toxic derivative 
was found to be transparent to ultraviolet rays. 
It seems that only the sulfur atom of methionine 
is involved in the formation of the toxic derivative. 


Metabolism of polyunsaturated fatty acids in 
chickens. Raymonp ReIsER (introduced by 
Cart M. Lyman). Texas Agricultural Experi- 
ment Station, College Station. 

A group of 12 White Leghorn Cockerels were 
fed a low fat synthetic ration, and 3 similar groups 
the same basal ration in which 1% bayberry 
tallow, cottonseed oil or cod liver oil were sub- 
stituted for 2% sucrose. At the end of 5 weeks the 
chicks were killed and the polyunsaturated fatty 
acids of the phospholipids and triglycerides of the 
carcasses and pooled organs determined by alka- 
line isomerization. Fatty acids with 5 and 6 
double bonds were universally present only 1 
those chicks fed cod liver oil. Five double bond 
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acids were also found in the organ glycerides and 
5 and 6 double bond acids in the organ phospho- 
lipids of cottonseed oil fed birds. No evidence of 
5 or 6 double bond acids was found in the tissues 
of the chicks on the fat free or bayberry tallow 
rations. Arachidonic acid was present in sig- 
nificant amounts in all cases. Linolenic acid was 
completely absent or present in traces only. 
Linoleic acid composed about 5% of the triglycer- 
ides and 10% of the phospholipids of the tissues 
of the fat free and bayberry tallow fed chicks, but 
10% of the triglycerides and 15% of the phos- 
pholipids of the cottonseed oil and cod liver oil 
groups. It appears that the growing chick cannot 
convert linoleic acid to 3, 5, or 6 double bond acids 
but probably does convert it to arachidonic acid. 
However, when 8-week old chicks were fed con- 
jugated linoleic acid, this acid was not found in the 
tissues but apparently was converted to a con- 
jugated 3 double bond acid with maximum absorp- 
tion at 270 muy. 


Purine metabolism in rat liver homogenates. 
Dan A. RicnertT* anp W. W. WESTERFELD. 
Dept. of Biochemistry, Syracuse Univ. College 
of Medicine, Syracuse, N.Y. 

The increased oxygen uptake due to the addition 
of various purines, nucleosides, and nucleotides to 
rat liver homogenates of varying xanthine oxidase 
activities was determined. Decreases in liver 
xanthine oxidase were obtained by feeding a 
purified 8% casein diet. Normal rat liver homog- 
enates gave a theoretical increase in the oxygen 
uptake from the addition of guanine, guanosine, 
xanthosine, adenosine, and adenosine-5-phos- 
phate, due to the oxidation of xanthine and hypo- 
xanthine formed from these substrates by 
enzymatic hydrolytic reactions. The 3-phosphate 
derivatives of guanosine and adenosine were 
hydrolyzed slowly. Adenine gave no oxygen uptake 
due to the absence of adenase. When the xanthine 
oxidase activity was reduced to a zero oxygen 
uptake with xanthine, the homogenate failed to 
oxidize any of the above substrates. In vitro 
addition of purified milk xanthine oxidase to such 
aliver preparation restored its normal capacity to 
oxidase all of the substrates. It was concluded 
that 7) no unidentified nucleoside or nucleotide 
oxidative enzymes were present in rat liver; 
2) the hydrolytic enzymes involved in nucleotide 
metabolism were not destroyed by feeding a low 
protein diet; and 3) inosine was a key intermediate 
in the formation of uric acid from adenylic acid 
in rat liver. 


y-Aminobutyric acid in brain. EuGENE RoBERTsS 
AND Sam FRANKEL (introduced by C. Car- 
RUTHERS). Division of Cancer Research, Wash- 
ington Univ., St. Louis, Mo. 
Relatively large quantities of an unidentified 
ninhydrin-reactive material were found in numer- 
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ous two-dimensional paper chromatograms of 
protein-free extracts of fresh mouse, rabbit, and 
frog brains. At most, only traces of this material 
were found in a large number of many other normal 
and neoplastic tissues and in urine and blood. 
The eluate from suitably chosen strips of one- 
dimensional phenol chromatograms of mouse brain 
extract contained the unknown substance and 
only traces of valine and an unidentified peptide 
material. A comparison of the properties of the 
unknown substance in the eluate with those of 
known compounds by chromatography in different 
solvent systems showed it to be identical with 
y-aminobutyric acid. This conclusion was inde- 
pendently confirmed by the isotopic derivative 
method using the I-131- and S-35-labeled p-iodo- 
phenyl sulfonyl derivatives (S. Udenfriend). 
Experiments with brain homogenates showed a 
formation of y-aminobutyric acid which appeared 
to be accelerated when glutamic acid was added. 
y-Aminobutyric acid was also formed in homog- 
enates of liver and muscle. Experiments are 
under way to characterize the precursors of y- 
aminobutyric acid and the enzymes involved in its 
formation. 


Role of potassium in cellular metabolism. I. Z. 
Roserts (introduced by L. B. FLEexner)., 
Carnegie Inst. of Washington, Dept. of Terrestrial 
Magnetism, Washington, D.C. 

Various methods have been used to investigate 
the effects of potassium deficiency on cells of 
E. coli. In cells partially depleted of potassium the 
rates of growth and glucose utilization were 
reduced. Radioactive tracers gave a more sensitive 
indication of changes in the metabolic activity of 
the cells. With glucose as a substrate, cells de- 
ficient in potassium showed less incorporation of 
radioactive sulfate into proteins and _ less 
incorporation of radioactive phosphate into phos- 
pholipids and nucleic acids. The most marked 
reduction (factor of 8) was found in the incorpora- 
tion of phosphate into desoxyribose nucleic acid. 
With other substrates such as lactate, pyruvate, 
glutamate, and hexose phosphates, a smaller 
effect from potassium depletion was found. These 
observations are in accord with the hypothe- 
sis that potassium is involved in one of the early 
steps in the glucose cycle. 


Biological activity of some uridine derivatives. 
Martin Roserts, T. Kay FuKUHARA AND 
Donautp W. VissER (introduced by RicHaRpD 
J. WinzLER). Dept. of Biochemistry and Nutri- 
tion, Univ. of Southern California School of 
Medicine, Los Angeles. 

There is evidence that nucleosides are the build- 
ing stones used by organisms to synthesize the 
nucleic acid portion of nucleoproteins. It was 
therefore of interest to synthesize some uridine 
derivatives and investigate the ability of these 
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derivatives to replace or antagonize the utilization 
of naturally occuring nucleosides. Bromouridine 
(1 p-ribofuranosyl-2, 4-dioxy-5-bromopyrimidine) 
and chlorouridine (1 p-ribofuranosyl]-2, 4-dioxy-5- 
chloropyrimidine) were synthesized by brom- 
ination and chlorination of natural uridine. 
Ribosylthymine (1 p-ribofuranosyl-2,4-dioxy-5- 
methylpyrimidine) was synthesized from thymine 
and p-ribose. Chlorouridine competitively in- 
hibited the growth of the uracil-requiring mutant 
of Neurospora (1298). The molar ratio of chlorouri- 
dine to uridine to producd 50% growth 
was approximately 4. Ribosylthymine neither 
replaced nor inhibited uridine under the same 
conditions. The growth of the wild strain of 
Neurospora was not inhibited by either chlorouri- 
dine or ribosylthymine in the concentrations 
tested. The growth of Mycobacterium tuberculosis 
was not inhibited by bromouridine or chloro- 
uridine but was inhibited by chlorouracil at a 
concentration of 0.0001 gm. in 10 cc medium. 
Studies are in progress testing these uridine 
derivatives with thymidine-requiring organisms. 
The propagation of mouse encephalomyelitis virus, 
Theiler’s GD VII, in cultures of mouse brain is 
also being investigated. 


Influence of adrenal certex on antibody produc- 
tion in vitro. Sipney RoBeRtTs* aND ABRAHAM 
Wuite. Dept. of Physiological Chemistry, School 
of Medicine, Univ. of California at Los Angeles. 
Previous studies have demonstrated that splenic 

tissue, obtained from rats given a single intra- 

venous injection of sheep erythrocytes 5 days 
earlier; released large amounts of hemolysin 

against this antigen on incubation under 95% 

oxygen, 5% carbon dioxide in serum obtained 

from non-immunized animals. This release of 
antibody did not occur when the incubation was 
carried out under an atmosphere of 100% nitrogen. 

Similar experiments have been conducted with 

animals which had been either adrenalectomized 

2-4 days earlier, or injected intraperitoneally 2 

hours earlier with 2 ml. of Wilson’s aqueous 

adrenal cortical extract (ACE). It was found that 
the amount of antibody released by splenic tissue 
from adrenalectomized rats was much smaller 
than that seen with splenic tissue from unoperated 
animals, and that there was no evidence for new 
formation of antibody. The level of antibody in 
the serum of the adrenalectomized animals was 
slightly lower than that of the control, and 
definitely lower in extracts of spleen and 
mesenteric lymph nodes of the adrenalectomized 
rats. In contrast, splenic tissue from immunized 
rats injected with ACE produced very large 
amounts of antibody in vitro. In addition, evi- 
dence was obtained that the injection of ACE 
resulted in the release of antibody from spleen 
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and lymphoid tissue in the intact immunized 
animals, and in a prolongation of the period of 
maximal antibody production. 


Chemical composition of some bacterial pyrogens, 
GERTRUDE Ropney anp H. B. DEVLIN (intro- 
duced by J. J. Prirrner). Research Labs., 
Parke, Davis & Co., Detroit, Mich. 

Pyrogenic material was isolated from strains of 
B. prodigiosus, E. typhi, B. subtilis and Ps. aeru- 
ginosa grown on synthetic media. The pyrogens 
were purified by fractionation with organic solv- 
ents after treatment by various procedures to 
remove protein and nucleic acid. Pyrogen from 
different sources prepared by the same procedures 
differed in activity. The most active, from B. 
prodigiosus, reacted in concentrations of 0.01- 
0.005 ng/kg. in rabbits. The pyrogens were analyzed 
for N and P, and for reducing substances and 
glucosamine after hydrolysis. Quantitative filter 
paper partition chromatography was applied to 
the determination of the sugars present in the 
hydrolysates, and the composition of the 4 pyro- 
gens was found to differ qualitatively and quanti- 
tatively. 


The a-glucosaminidase activity of partially puri- 
fied testicular extract. Saunt RosEMAN* AND 
ALBERT DorrMan. Dept. of Pediatrics, Univ. 
of Chicago, Chicago, IIl. 

Partially purified testicular extract was found 
to hydrolyze N-acetyl-phenyl-a-p-glucosaminide 
(prepared by way of its tetracetate). This hydro- 
lysis does not parallel hyaluronidase activity as 
evidenced by the fact that the glycosidase activity 
was markedly decreased in a more highly purified 
hyaluronidase preparation. The 6-glucosaminidase 
discovered by Helferich and Iloff (Z. physiol. 
Chem. 221: 252, 1933) in emulsin and snail extract 
(NEUBERGER AND Pirt-Rivers, Biochem. J. 33: 
1580, 1939) had been previously demonstrated in 
testicular extract (East eT AL. Biochem. J. 35: 
872, 1941). This fact has been confirmed thus 
indicating that crude testicular extract contains 
both a- and 8-glucosaminidases. That the apparent 
hydrolysis of the a-sugar is not due to 8 contamina- 
tion is indicated by the failure of emulsin to act 
on the a-glucosaminide. These data suggest the 
presence in testicular extract of a previously 
undescribed a-glucosaminidase. 


Effect of protein starvation on enzyme activity of 
normal and regenerating rat liver. Orro RosEN- 
THAL, JAMES C. FaHi*, Gorpon M. Karn* AND 
Cuar.es S. Rocers*. Harrison Dept. of Surgi- 
cal Research, Univ. of Pennsylvania Schools of 
Medicine, Philadelphia. 

The liver enzyme study previously reported 

(Federation Proc. 8: 244, 1949) has been extended 

to include additional enzymes and _ prolonged 
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periods of protein-starvation. Male 250-gm. Wistar 
rats were used. Expressed in terms of mass of 
protein or of enzyme activity per total liver 
per 100 gm. initial body weight, the following 
percentages of normal values (obtained with 
protein-fed rats) were found after 2 and 6 weeks of 
protein-depletion respectively: protein (57%, 50%), 
arginase (32%, 20%), rhodanese (32%, 29%), 
nonspecific cholinesterase (43%, 42%), adenosine- 
pyrophosphatase (50%, 46%), alkaline phospha- 
tase (142%, 107%). With the exception of aialine 
phosphatase which increased, all enzymvs ex- 
hibited sharp initial drops which exceeded the 
protein loss to a varying degree. Prolonged pro- 
tein-starvation produced an additional significant 
decrease of arginase and a reduction of alkaline 
phosphatase to normal levels. Partial hepatectomy 
in depleted animals caused a sharp rise in alkaline 
phosphatase content of the liver remnant. The 
rise which greatly exceeded the protein increase 
resembled that of arginase previously reported. 
No other enzyme displayed this phenomenon. 
Differential changes of enzymes with gain or loss 
of liver protein may be explained to a large extent 
by location differences. With arginase and alka- 
line phosphatase, however, the metabolic state of 
the animal appears to be an additional factor 
which controls either quantity or activity of the 
enzyme. 


Sulfur balance of rats fed excess DL-methionine 
plus glycine or DL-alanine Jay S. Rotu*, JAMES 
B. ALLISON AND LAWRENCE J. Miucn*. Bureau 
of Biological Research, Rutgers Univ., New 
Brunswick, N. J. 

Four groups of mature, male Sherman strain 
rats were fed a basic 12% casein diet and in addi- 
tion to this, Group II was fed 4.8% pi-methionine; 
Group III, 4.8% pu-methionine plus 4.8% glycine; 
and Group IV, 4.8% pu-methionine plus 5% pDL- 
alanine. All the groups were fed the same weight 
of diet consumed by Group II over 20-day period. 
Nitrogen and sulfur balances were determined on 
the 4 groups and in addition, liver and kidney 
weights, liver fats and plasma pseudocholines- 


terase. Urinary sulfur partitions were performed ; 


also and it was found that in Group I, two-thifds 
of the urinary sulfur was excreted as sulfate 
one-third as organic sulfur. This proportion w 
maintained in Groups II and IV, but in Group 
ITI, excess glycine favored the excretion of sulfur 
in the organic form. The animals in Group III 
Were in sulfur balance while those in Groups II 
and JV maintained a positive sulfur balance 
equivalent to 10% of the ingested sulfur. Excess 
glycine counteracted in part the kidney hyper- 
trophy and weight loss observed when excess 
methionine was fed but an equivalent quantity 
DL-alanine had no significant effect in this way 
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showing that the action of glycine was quite spe- 
cific. High liver fat values were observed in rats 
fed excess methionine plus alanine. 


Enzymatic formation of citric acid studied with 
C'4-labeled oxalacetate. Harry Rupney*, Vic- 
tor Lorsper, M. F. Urrer anp MARGARET 
Coox.* Dept. of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 

The concept that citrate may behave as an 
asymmetrical molecule in enzymatic reactions, 
proposed by Ogston (Nature 162: 963, 1948) and 
supported by the work of Potter and Heidelberger 
(Nature 164: 180, 1949), removes prior objections 
to the inclusion of citrate in the main path of the 
Krebs cycle. In addition, Stern and Ochoa (J. 
Biol. Chem. 179: 491, 1949) have demonstrated 
citrate formation from oxalacetate and acetate 
in an enzyme preparation containing negligible 
aconitase activity, indicating that citrate may be 
the primary reaction product. This implies con- 
densation of the methyl carbon of acetate on the 
carbonyl] group of oxalacetate. This reaction was 
studied in an enzyme preparation similar to that 
of Stern and Ochoa using non-isotopic acetate and 
C14-8-carboxyl labeled oxalacetate, prepared en- 
zymatically and isolated by partition chromatog- 
raphy. The resulting C'4-citrate (plus carrier) was 
isolated by partition chromatography and the 
quinidine derivative prepared. Degradation to 
yield the non-carboxyl carbons, the tertiary car- 
boxyl, and primary carboxyls, as three separate 
fractions, and enzymatic conversion to a-keto- 
glutarate followed by a-decarboxylation revealed 
significant activity only in the primary carboxyl 
corresponding to the a-carboxyl of a-ketoglu- 
tarate. These results are in accord with the reac- 
tion mechanism postulated for citrate formation 
from acetate and oxalacetate, and confirm the ob- 
servations of Potter and Heidelberger offered in 
support of Ogstons’ proposal. Oxalacetate, re- 
covered after incubation of C!‘-citrate with the 
citrate-forming enzyme in the presence of non- 
isotopic acetate and oxalacetate, contained no 
activity, suggesting though not establishing the 


irreversibility of the condensation reaction. 


Inheritance of rate of protein synthesis in the 
liver/of inbred strains of rats. RopeRT RUTMAN 

ifitroduced by Haroutp Tarver). Univ. of Cali- 
fornia, Berkeley. 

Two inbred strains of rats, differing in body 
weight, were compared as to in vitro incorporation 
of S* labeled pL-methionine into the protein of 
liver slices. The heavier F strain (Wistar Albino) 
showed 50-57% greater uptake than did the lighter 
J strain (Fisher #344), for the 3-4 generations 
tested. Mature FJ and JF and young FJ hybrids 
showed essentially the same in vitro activity as 
the F parent. Young JF hybrids were not signifi- 
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cantly different from the J parent. Average activi- 
ties for backcrosses showed no significant differ- 
ences from the higher inbred strain. However, the 
distribution of individual values showed that 45% 
of the offspring of J males and hybrid females 
resembled the J strain, whereas 95% of the com- 
parable F offspring equalled or exceeded the F 
strain. Foster nursing of J males on inbred F 
mothers raised the liver activity to the level of the 
foster parent. Fostering of F males had no effect. 
Thus, the characteristic liver activities are deter- 
mined by both the individual and the maternal 
genotypes. Backcross segregation suggests that a 
single genetic factor contributes a major portion 
of the strain difference. The superior potency of 
this factor in the F strain is shown by the equiva- 
lence of the hybrids. Maternal influence is shown 
in the depressed activity of young hybrid liver 
tissue and is confirmed by the foster nursing 
studies. 


Acetone metabolism in the intact rat. Warwick 
Saxami. Dept. of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 
Borek and Rittenberg (J. Biol. Chem. 179: 843, 

1949) have indicated that acetone is metabolized 
at least in part via acetate in surviving rat liver. 
We have found that it also contributes to the pool 
of ‘formate’ or formate derivative for which the 
B-carbon of serine is used as an indicator. Acetone 
is also converted to the methy! groups of choline 
and methionine. When C!4-methy]-labeled acetone 
was administered to rats, the 8-carbon of the iso- 
lated serine and the methy] carbons of the choline 
and methionine contained appreciable activity. 
The formation of the 8-carbon of serine from 
formate did not occur via acetate. When C'!4- 
methyl-labeled acetate replaced the acetone in a 
parallel experiment, the 6-carbon of serine con- 
tained negligible activity. Comparison of the in- 
corporation of C!* into the 8-carbon of serine 
from methy] labeled acetone and formate (Sakami 
J. Biol. Chem. 176: 995, 1948) indicate that formate 
formation is a major mechanism of acetone me- 
tabolism under these conditions. This suggests 
that the principal pathway of acetone utilization 
involves cleavage of its carbon chain into acetate 
and formate or substances derived from these 
compounds. The finding of C'* in the methyl 
groups of choline and methionine afforded the 
possibility that the synthesis of labile methyl 
groups occurred via formate. 


Studies on the biosynthesis of chlorophyll. Kurt 
Satomon, Kurt I. AttmMan anp Rocco DELLA 
Rosa (introduced by W. R. Bioor). Dept. of 
Radiation Biology, Univ. of Rochester, Rochester, 
N.Y. 

The utilization of the alpha-carbon atoms of 
glycine and acetic acid in the biosynthesis of 


chlorophyll by chlorella vulgaris has been invest} 
gated. Chlorella cells were grown in a synthetig 
sterile medium containing mineral supplement 
and 1% glucose. To this medium were also added 
either sodium acetate or glycine labeled with ( 
in their respective alpha-carbon atoms and having 
a C!*-activity of 2.57 X 10% and 2.55 X 10° dis 
integrations/min/um carbon respectively. The 
final concentration of glycine and acetate in the 
medium was 0.01m. The cells were grown for one 
week under stationary conditions in fluorescen 
light at pH 5.8, and were then harvested by cen 
trifugation. The harvested cells were washed with 
water and then with dilute solutions of either ine 

glycine or inert acetate. The chlorella cells were 
then extracted exhaustively with dioxane and the 
chlorophyll thus prepared was precipitated with 
a concentrated aqueous NaC] solution. The chlo- 
rophyll preparation was purified by several repre 
cipitations with NaCl and converted to methyl- 
pheophorbide, which was recrystallized several 
times from chloroform-ligroin. The contribution 
of the alpha-carbon atom of acetate to methyl- 
pheophorbide was 3.5 times greater than that o 
the methylene-carbon atom of glycine. In the case 
of chlorella grown in the presence of acetate, the 
isotope dilution of methylpheophorbide isolated 
was 20 as compared with 60 in the case of chlorella 


grown in the presence of glycine. The data indicate 
that chlorella vulgaris is able to utilize directly 
the alpha-carbon atoms of glycine and acetate for 
the biosynthesis of chlorophyll. 


Physiopathology of intermediary carotene me- 
tabolism in animal organism. Sre.ios C. 
SamMaRAs, WILLIAM REALS AND Dante Hiv- 
GERTY (introduced by Victor E. Levine). 
Depts. of Biological Chemistry and Nutrition, 
and Pathology, Creighton Univ. School of Medi- 
cine, Omaha, Nebr. 

Forty male white rats, 4 weeks old and divided 
into groups, were put on a vitamin A-deficient 
diet. When the classical symptoms appeared, the 
animals were given orally 400 U.S.P. units of 
carotene in oil. Control animals were able to build 
up great reverves of vitamin A without accumula- 
tion of carotene (carotene: liver 2.3 ug/gm., intes- 
tine (small) 3.5 ug/gm., lung 3.1 ug/gm., vitamin 
A: liver 85.1 ug/gm., intestine 1.5 ug/gm., lung 
1.8 ug/gm.). Rats, 4 weeks deficient, with liver 
vitamin A less than 1 yg/gm., without ocular 
symptoms and with considerable weight 10:8, 
showed immediate gains in weight after carotene 
administration. Killed one week later they had 
carotene: liver 3.8 ug/gm., intestine 2.1 ug/gm. 
lung 2.0 pg/gm., vitamin A: liver 9.1 ug/gm» 
intestine 1.2 ug/gm., lung 0.9 ug/gm. Rats with 
more advanced deficiencies also showed striking 
amelioration, but lasting only 2-5 weeks. No 
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rasurable quantity of vitamin A was found in 
their organs. Very severely deficient rats with 
marked hemorrhagic conjunctivitis were unable 
to convert given carotene, dying despite the pres- 
ence of appreciable carotene: carotene: liver 8.1 
g/gm., intestine 12.6 ug/gm., lung 7.3 ug/gm.). 
Histological examinations showed that deficient 
mimals first develop reversible changes. In ad- 
vanced stages the alterations are irreversible, 
impairing carotene absorption and conversion. 
Especially in gastrointestinal tracts of animals 
vith advanced symptoms we found a marked des- 
quamation of the columnar epithelium. This was 
especially prominent in animals unable to use the 
administered carotene. Evidently in vitamin A 
deficiency vitamin A, not carotene, should be 
administered. 


ivesti 
thetic 
mentg 
added 
ith C 
laving 
3 dis 
The 
in the 
oT one 
aScen 

y cen 

1 with 
rine 

} were 
id the 
| with 
chlo- 
repre 

athyl- 
veral 
ution 
>thyl- 
at of 
2 case 
2, the 
lated 
orella 
licate 
ectly 
te for 


A simple densiometric determination of heavy 
water. Leo A. SAPIRSTEIN (introduced by WAL- 
TeR Marx). Dept. of Physiology, Univ. of South- 
ern California Med. School, Los Angeles. 
Density determinations can be performed on 
deuterium oxide-water mixtures with an accuracy 
a3 parts in a million by the present method, 
vhich requires only standard laboratory equip- 
ment and a Beckman differential thermometer. A 
mall hollow glass bead is prepared and its specific 
gravity is adjusted by trial and error until it just 
sinks in redistilled water at 20-25°C. The tem- 
perature at which this bead just begins to float 
is determined to .01°C. for standard D,0-H:O0 
mixtures ranging from 0-2%. With pyrex beads 
the end-point for 2% D.O is 7°C. higher than for 
distilled water and the plot of temperature vs. 
DO concentration is linear. By substituting a 
redistilled sample of the unknown D,O-H:0 mix- 
ture, and determining the end-point temperature, 
the DO concentration may be read directly from 
the calibration curve. The method differentiates 
D,0 concentrations of 3 X 10-5 with no difficulty. 
Samples containing approximately 1% D.O in 
water have been determined with an accuracy of 
13% by this method. 


Concentration of the factor required for the 
growth of Leuconostoc citrovorum 8081.H. E. 
SauBERLICH (introduced by W. D. Satmon). 
Lab. of Animal Nutrition, Alabama Polytechnic 
Inst., Auburn. 

Further studies were made on the concentration 
of the factor from Wilson’s liver ‘L’. This was 
dissolved in water, adjusted to px 3.0 with sulfuric 
aid and treated repeatedly with charcoal (Norite 
4) at room temperature. The factor was eluted 
ftom the charcoal with ethyl alcohol-water-ammo- 
tium hydroxide solution at 65°C. The eluate was 
‘vaporated to dryness and the residue taken up in 
water. The solution was adjusted to px 3.0 with 
sulfuric acid and the precipitate filtered off. The 
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filtrate was extracted repeatedly with n-butyl 
alcohol at a px of 3.0. The butyl alcohol fractions 
were then extracted with water at pu 8.5. The 
water extracts were adjusted to pu 7.0 and passed 
over amberlite columns to remove anions and 
cations. The filtrate was evaporated partially and 
then extracted at a px of 3.0 with butyl alcohol. 
The butyl alcohol extract was further purified by 
partition chromatography. This was accomplished 
by placing the solution on potato starch columns 
and developing with butyl alcohol saturated with 
water and made acidic with acetic acid. Various 
bands and fractions were collected and analyze 
microbiologically for activity. Active fractions 
were further purified by partition chromatog- 
raphy. In this manner concentrates of the un- 
known factor were obtained which were exceed- 
ingly active and of very low solids content. Details 
of the procedure employed and the preparations 
obtained will be presented. 


Effect of adrenal mince and cell-free filtrate on 
desoxycorticosterone. KENNETH SAVARD*, LENA 
A. Lewts* anp ArDA ALDEN GREEN. Research 
Division, Cleveland Clinic Foundation, Cleve- 
land, Ohio. 

Desoxycorticosterone has been incubated with 
minced or filtered extracts of beef adrenal tissue. 
The neutral steroid fraction extracted from these 
incubation mixtures exhibits glycogenic activity 
in fasting adrenalectomized mice (Venning test). 
This activity is substantially greater than that 
of the controls incubated without added desoxy- 
cortisterone. Studies on possible coenzymes, on 
different substrates, and on the chemical charac- 
teristics of the produces will be reported. 


Ketoglutaric acid carboxylase in higher plants. 
Otto ScHALEs, SELMA S. ScHALES* AND GAYLE 
M. ScHWARZENBACH*. Chemical Research Lab., 
Alton Ochsner Medical Foundation, and Dept. 
of Biochemistry, Tulane Univ. School of Medi- 
cine, New Orleans, La. 

Extracts from a variety of higher plants were 
found to decarboxylate pyruvic acid (PA) and 
a-ketoglutaric acid (KGA). The addition of phenol 
(2 mg/ml.) to the incubation mixtures completely 
inhibited to the decarboxylation of PA, but inter- 
fered less strikingly with the decarboxylation of 
KGA, suggesting that the two keto acids were 
attacked by different enzymes. Extracts from dif- 
ferent plants varied widely in their activity 
against PA and KGA. Cucumber extract, for ex- 
ample, decarboxylated PA, but had no significant 
effect on KGA. Various types of potatoes yielded 
extracts with considerably higher activity against 
KGA than against PA. Squash, corn and canta- 
loupe were found to be particularly rich in KGA 
carboxylase. The new enzyme (from squash) 
showed optimal activity at pH 6.0-6.1. It lost 95% 
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of its activity after 17 hours dialysis against 30-40 
volumes of distilled water, while PA carboxylase 
was only slightly inactivated by this treatment. 
Both carboxylases were reactivated on addition 
of concentrated dialysate to the dialyzed material. 
PA carboxylase but not KGA carboxylase was 
also activated on addition of diphosphothiamin 
(cocarboxylase) plus Mg or Mn ions to extracts 
which had been dialyzed for several days. Yeast 
extract (Difco) activated dialyzed KGA carboxyl- 
ase but did not activate dialyzed PA carboxylase. 
The easily removable prosthetic group of KGA 
carboxylase is not identical with diphospho- 
thiamin. 


Intracellular localization of uricase activity. 
ARNOLD H. Scuetn, EstTELLE PopBER AND ALEX 
B. Novikorr (introduced by H. B. Pierce). 
Depts. of Biochemistry and Pathology, Univ. of 
Vermont, College of Medicine, Burlington. 
Nuclei, mitochondria, sub-microscopic particles 

and ‘supernatant fluid’ were separated from rat 

liver homogenate by differential centrifugation. 

The uricase activity of each fraction, of the origi- 

nal homogenate and of a mixture prepared by 

combining the separated fractions in the propor- 
tions found in the homogenate were measured. 

Three dilutions of tissue were incubated with a 

known amount of uric acid in borate buffer px 9.3, 

at 45°C. in a Dubnoff Metabolic Shaking Appa- 

ratus. Under the conditions employed, uricase 
activity (ug. uric acid, destroyed/30 min.) was in 
each case proportional to the quantity of tissue 
used. Seventy to 80% of the uricase activity was 
found in the mitochondrial fraction; 10 to 15% in 
the nuclear fraction. Little or no activity could 
be demonstrated for the sub-microscopic particles 
and the supernatant fluid. The uricase activity 
of the mixture closely approximated that of the 
original homogenate, indicating the absence of 
interaction among the materials of the 4 fractions. 
As a check on the effective separation of the frac- 
tions, nucleic acids (DNA, PNA) and succin- 
oxidase determinations were made. The fractions 
were also examined microscopically (phase con- 
trast). The mitochondrial contamination (as free 
particles or in unbroken cells) may account for the 
uricase activity of the nuclear fraction. The mito- 
chondrial fraction was completely free of nuclei. 


Nature of rabbit liver glycogen. Max ScHLAMoO- 
witz (introduced by Davin M. GREENBERG). 
Division of Biochemistry, Univ. of California 
Med. School, Berkeley. 

Studies have been carried out on the influence 
which type of carbohydrate and the mode of its 
administration has in determining the structure of 
glycogen deposited in rabbit livers. Measurements 
of degree of branching and iodine adsorbing and 
light scattering properties have been used to es- 
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tablish differences in the structures of the several 
glycogens isolated, The end-group assay as deter. 
mined by periodate oxidation was found to corre. 
spond to an average branch-length of 19 to 25 
glycose residues, depending on the type carbo. 
hydrate administered and the mode of its adminis. 
tration. Under no condition thus far tested has it 
been possible to produce the more highly branched 
12 unit glycogen, generally considered to be the 
‘normal’ glycogen. Glycogens with low-degrees of 
branching such as those obtained in the present 
investigations, have in the past been considered 
‘abnormal’, 


Action of ribonuclease and its bearing on struc. 
ture of yeast ribonucleic acid. Grruarp 
Scumipt, Nerpomuk Z6OuuLNER*, Lisa Hecur’, 
Ricarpo CusiLtes*, Marra WaARGOn™* Anp §S. J. 
THANNHAUSER. Tufts College Med. School, Bos- 
ton, Mass. 

Prostate phosphatase releases from yeast RNA 

7 to 8% of its total P as inorganic phosphate with- 
out formation of nucleosides. After precipitation 
of the total P with uranium acetate the super- 
natants contained negligible amounts of nitrogen; 
phosphatase action did not lead to an increased 
consumption of periodate. After digestion with 
ribonuclease, approximately one half of the total 
phosphorus of RNA was hydrolysed by phos- 
phatase. The pyrimidine nucleotide groups were 
practically completely dephosphorylated, the 
purine nucleotide groups were practically com- 
pletely preserved as polynucleotides. The uranium 
supernatant contained no purines. The periodate 
test showed that 70 to 80% of the pyrimidine 
groups were liberated as free nucleosides; the rest 
remained in linkage with the purine polynucleo- 
tides. Yeast ribonucleic acid consists of long 
chains of purine nucleotides linked to long chains 
of pyrimidine nucleotides. Titration experiments 
showed that a large part of the alkali uptake of 
yeast RNA between pu 5 and pu 8.5 originates 
from groups other than secondary phosphoryl 
groups. Crystallized ribonuclease does not hydro- 
lyse pancreas RNA. Pancreas contains a second 
ribonuclease (B) which hydrolyses yeast and pan- 
creas RNA. Its action differs from that of Kunitz’s 
ribonuclease because ribonuclease B_ hydrolyses 
the cross-linkages between the purine nucleotide 
groups. 


Isolation of adrenocortical compounds from not- 
mal male urine. JoHN J. SCHNEIDER (introduced 
by F. L. Munro). Dept. Exper. Med., Jefferson 
Med. College, Philadelphia, Pa. 

Large volumes of pooled, normal male urine 
were extracted with chloroform both before and 
after adjustment to px 1. Further fractionation 
included recovery of the ketonic fractions, thei! 
partitioning between benzene and water and chro- 
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everalf™ matography of the acetylated residues. Of the 
deter-@ crystalline compounds recovered, one has been 
corre-™™ shown to be 17-hydroxy 11-dehydrocorticosterone 
to 25M which was isolated largely as the free compound 
carbo-M™ jn an over-all yield of 55.3 y/l. and another, the 
minis-™ corresponding tetrahydro derivative, 3(a),21-di- 
has it acetoxy-17(a)-hydroxypregnanetriol -11,20-dione. 
nched#™# Three other crystalline compounds and one non- 
be thell™ crystalline substance have been partially charac- 
ees off terized. Two of these are regarded as reduction 
resent#™ products and the remaining two as possibly physi- 
dered iM ologically active compounds. These results will be 

discussed in relation to other relevant data. 

struc-@@ Effect of ultraviolet irradiation on certain amino 
gHARD acids. Kuaus ScHockEeNn (introduced by H. 









CHT", 
S.J. 
, Bos- 


JENSEN). Med. Dept. Field Research Lab. Fort 

Knox, Ky. 

The degree of decomposition of the following 
amino acids: phenylalanine, tyrosine, dihydroxy- 
phenylalanine, histidine and tryptophane by ultra- 
violet irradiation has been studied quantitatively. 
The buffered amino acid solutions were irradiated 
with the unfiltered light of a Hanovia quartz 
mercury lamp at 30 cm. distance in test tubes of 


RNA 
with- 
ation 
uper- 
ogen; 


eased about 1 in. diameter, which were placed in a water 
with @ bath. The degree of conversion of benzoic acid to 
total hydroxybenzoic acid; of phenylalanine to tyro- 
phos- #@ sine; and of tyrosine to dopa by ultraviolet irradia- 
were @ tion has been determined. The significance of these 


the findings will be discussed. Histidine has been 
com-@ found to be very sensitive to ultraviolet irradia- 


nium tion and was therefore used to study the effect of 
date HM certain compounds which were expected to inhibit 
idine # the decomposition effect of ultraviolet irradiation. 
Test M Cysteine, cystine, homocystine and methionine 
cleo- @ were found to exert a pronounced inhibiting re- 


long # sponse. In addition, experiments on the influence 


ais HM of compounds which were expected to accelerate 
ee the irradiation effect have been carried out. 

€ 0 

ates Precursors of purines. Martin P. Scoutman,* 
roryl Joun M. BucHANAN AND CHARLES S. MILLER.* 
rdro- Dept. Physiological Chemistry, School of Medi- 
cond cine, Univ. of Pennsylvania, Philadelphia. 

pan- There is appreciable disappearance of C14- 
it’s {| ‘abeled-4-amino-5-imidazole-carboxamide (synthe- 
Lyses sized by method of Miller and Gurin) when in- 
tide J cubated with pigeon liver homogenates. When 


carrier hypoxanthine was added at the experi- 
ment’s conclusion, radioactivity was found in the 
nol’ @ isolated hypoxanthine in quantities indicating 
uced HM that most of the disappearing carboxamide was 
rso" Mi converted to hypoxanthine. The hypoxanthine 
Was precipitated by ammoniacal silver nitrate and 


> purified by 3 passages through a starch column 
om (butanol-water). Since rigorous purine charac- 
tion 


. terization is necessary, further attempts are being 

heir : eae 
made to separate the radioactivity from the puri- 

fed hypoxanthine. Nevertheless hypoxanthine 


hro- 
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contaminated with C!‘-carboxamide in control 
experiments may be freed of radioactivity by the 
above procedure. Furthermore, radioactive uric 
acid was excreted by a pigeon administered C!!- 
carboximade. Inappreaiable isotope concentration 
was present in the respiratory CO:. Further ex- 
periments have shown that NH:CH2C!*-OOH and 
HC1!4O0OH participate in hypoxanthine synthesis 
in vitro at a rate comparable to C!4-carboxamide 
utilization. A previous report (Sonne, Buchanan 
Delluva) that acetate is involved in uric acid syn- 
thesis has not been substantiated. CH;C!4OOH, 
synthesized from C!4O:, failed to be incorporated 
into the purine ureide groups when administered 
to a pigeon or added to pigeon liver homogenates. 
When acetate was synthesized from isotopic NaCN 
and (CH3)2SQO,, formic acid was a significant by- 
product and was undoubtedly responsible for the 
appearance of isotope in the ureide carbons of uric 
acid in the earlier experiments with C'-acetate. 


Nature of the hepatic protein lost during a 2-day 
fast. Jutius ScHuLtTz* anp Harry M. Vars. 
Harrison Dept. of Surgical Research, School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
The total heat-coagulable protein of the livers 

of fed, 24-hour and 48-hour fasted rats were ana- 
lysed for nitrogen, ash, glycogen, total-S, cystine- 
S, phosphorus and purine-N. In terms of the liver 
of a ‘standard’ 200-gm. rat, it was found that dur- 
ing the first 24 hours of fasting there was a loss of 
268 mg. protein, 30 mg. nucleic acid, 3.6 mg. total-S 
and 0.4 mg. cystine-S. During the second 24 hours 
of fasting there was lost 183 mg., 5 mg., 2.2 mg., 
and 1.2 mg. respectively of the above constituents. 
This indicates that the proteins lost from the liver 
during the first day of fast contains little cystine- 
S while that lost during the second day contains 
much more. The nucleic acids lost during the first 
day were greater than that lost later. These data 
suggest that the composition of the ‘labile’ pro- 
teins of the liver may differ from that of the more 
metabolically ‘stable’ proteins. 


Preparation of a soluble, purified succinic dehy- 
drogenase. CHARLES R. Scorr (introduced by 
Eimer Storz). Dept. Biochemistry, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Succinic dehydrogenase, defined by its ability 
to catalyze the reduction of an electromotively 
active dye by succinate, has been prepared from 
pig heart muscle extract in a form which is not 
sedimented by centrifugation at 20,000 g. The rate 
of reduction of sodium 2,6-dichlorobenzenone- 
indo-3-chlorophenol, measured aerobically and 
within a two-minute reaction period, was used for 
enzyme assay. The typical buffer extract of heart 
muscle is fractionated with ammonium sulfate in 
the presence of cholate, the appropriate fraction 
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subjected to partial heat denaturation, followed 
by further ammonium sulfate fractionation. The 
final clear, yellow solution contains the enzyme 
with some 20-fold purification over the heart 
muscle extract. It contains less than 0.04% cholate 
and some ammonium sulfate. The enzyme is pre- 
cipitated by dialysis against water or buffer, but 
the activity is retained in a clear solution when 
dialyzed against strong ammonium sulfate solu- 
tions. The final preparation is free of cytochrome 
oxidase and cytochrome c, but shows a weak band 
at 560 my after dithionite reduction. Parallel stud- 
ies of hemin content and enzyme activity at vari- 
ous stages of purification do not indicate any 
necessity of a hemin for succinic dehydrogenase 
activity. The apparently low flavin content has 
not yet justified a similar study of flavin and 
enzyme activity. The preparation no longer cata- 
lyzes the reduction of cytochrome c by succinate 
unless another heart muscle fraction is added. 


Amino acids in two tuberculin protein fractions. 
FLORENCE B. SerBERT AND Pauxt W. KeEnt.* 
Henry Phipps Inst. Univ. of Pennyslvania, Phila- 
delphia, and Dept. of Chemistry, Univ. of Birm- 
ingham, England. 

Protein fractions with different physico-chemical 

and biological properties have been isolated pre- 

viously from unheated culture filtrates of a num- 
ber of different strains of tubercle bacilli grown 
upon a non-protein synthetic medium. Two of 
these fractions with the most different properties, 

designated as A and C fractions, were chosen for a 

preliminary study of their amino acid composition. 

By the paper chromatographic method at least 10 

amino acids and also one or two unidentified spots, 

possibly di- or tri-peptides, were identified in 
both A and C fractions. Quantitative chemical 
analyses of each fraction showed more trypto- 
phane by the Bates’ method, and more phenolic 
groups, by the Folin reagent, in unhydrolyzed 
samples of the A than of the C fraction. On hy- 
drolysis, however, still more phenolic groups ap- 
peared in the A fractions, but not in the C frac- 
tions, indicating that some of the phenolic groups 
in the A fractions are inaccessible until released 
by hydrolysis. In analogy with work by many 
investigators on other physiologically active pro- 
teins, such as pepsin, papain, insulin, viruses, etc., 
it is interesting that this tuberculoprotein A frac- 
tion, which contains some of these apparently 
combined phenolic groups, is also the most potent 
fraction isolated, in regard to tuberculin activity 
and antigenicity. It is also the least chromogenic 
one, as well as the least stable in regard to solu- 

bility properties. It is, furthermore, from the A 

fraction that it is most difficult to separate carbo- 

hydrate, and while some carbohydrate can be 
easily removed, it is not yet certain how much may 
actually be strongly combined with the protein. 
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Effect of carbon dioxide on rate of denitrogena. 
tion in human subjects. Jutius SenpRoy, Jr. 
AND Ropotro Maraartia*. Naval Med. Research 
Inst., Bethesda, Md. 

Following exposure to pressure at 2 atmospheres 
(absolute) for 4 hours, the elimination of N: from 
the body has been measured in human subjects 
over periods of from 10*-*t minutes to 50-120 
minutes of inhalation of an Ne-free gas mixture 
The N» elimination over such periods following 
decompression, may be described as the resultant 
of simultaneous processes, the rate of which may 
be expressed as a function of time, by the sum of 
exponential terms of the type Y = 10*~»t, of which 
2 are given special consideration. On breathing 
a 3% CO2 — Oz mixture, the rate is not appre- 
ciably altered. A 5% COz — O2 mixture causes an 
increase of 70% in the velocity constant of the 
fast rate component, while it may slightly decrease 
the speed of the slow process. An increase of 
ventilation per se has no effect on the N» exchange 
over the time interval studied as is shown when 
the subject inhales a low COz mixture (3%), or 
when the ventilation is increased by the intro- 
duction of a respiratory dead space. The effect 
of the 5% COs mixture is attributed to an in- 
creased blood flow through some areas (watery 
tissues, muscles etc.) and to a decrease in others 
(fatty tissues). On inhalation of such a mixture, 
during the first 30 minutes of denitrogenation, 
20% more Nz is given off than when pure 0; is 
breathed. It is suggested that CO2 may possibly 
be effective in diminishing the incidence of de- 
compression sickness in divers. 


Blood volume of the rat measured by the tagged- 
erythrocyte dilution method. L. M. Suarpe,* 
G. G. CuLsretu* anp J. R. Kuern. Biology 
Dept. Brookhaven Natl. Lab., Upton, N.Y. 
Male rats of the Sprague-Dawley strain, weigh- 

ing from 260 to 340 gm., were injected, via the 

superficial epigastric vein, with 0.5 ml. of fresh 
rat blood the cells of which had been tagged with 

Fe. After 1-2 hours the animals were again 

anesthetized and bled maximally from the aorta. 

From the radioactivities of donor and recipients 

blood, the average blood cell volume and its stand- 

ard deviation were calculated to be 2.35 + 0.18 

ml./100 gm. body weight. The corresponding aver- 

age blood volume and its deviation, estimated 

from the cell volumes and hematocrit, were 4.83 + 

0.31 ml./100 gm. The blood volume found is mark- 

edly less than most derived from plasma-labeling, 

but agrees well with that found in another strain 
of rat (BERLIN ET AL. Proc. Soc. Exper. Biol. & 

Med. 71: 1949) by means of cell-labeling. 


C'4-lactic acid as acetylating agent in intact rat 
and in rat liver and kidney slices. Watton W. 
SHREEVE (introduced by Joun A. Muntz). 
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Dept. of Biochemistry, School of Medicine, West- 

ern Reserve Univ., Cleveland, Ohio. 

Conversion of C14 a-labeled lactate to acetyl 
groups was studied in normal rats and in rat liver 
and kidney slices. Phenylaminobutyric acid was 
fed, or incubated in vitro, together with the labeled 
compound. The resulting acetylated foreign amine 
was isolated from the urine or incubation medium, 
the acetyl group split off, and the isotope content 
of its individual carbons determined. Entrance of 
a-labeled lactate (via pyruvate) into reactions of 
the Krebs cycle should generate pyruvate labeled 
to a considerable extent in the 6 as well as the a 
carbon. This expectation is based on the finding 
that after feeding a-labeled lactate, carbons 1 and 
6 of the glucose derived from rat liver glycogen 
contain 3—% as much isotope as found in carbons 
2and 5 (LoRBER ET AL. Am. J. Physiol. 155: 452, 
1948). Of the isotope present in the acetyl groups 
isolated from the whole animal and the kidney 
slices, on the other hand, only 10% occurred in the 
methyl carbon. Acetylation by liver slices was 
negligible compared with kidney. From these find- 
ings it may be inferred that kidney is a main site 
of occurrence of the acetylation reaction under 
study, and that in this organ the major fraction 
of the isotope entering the acetyl groups from 
lactate does so without prior passage through the 
Krebs cycle, in contrast to the pathway from 
lactate to liver glycogen. 


Reversible inhibition of the clotting of fibrinogen. 
SipneY SHULMAN* AND JOHN D. Ferry. Dept. 
of Chemistry, Univ. of Wisconsin, Madison. 

The conversion of bovine fibrinogen to fibrin by 
thrombin can be markedly retarded by a number 
of reagents at moderate concentrations (2-5%). 
The normal clotting time (about 12 min. at px 6.3, 
ionic strength 0.45, 1 unit/ml. thrombin) is pro- 
longed to well over 24 hours by a characteristic 
minimum concentration of each reagent. These 
inhibitors can be classified in 3 groups: 1) neutral 
molecules, 2) anions and 8) cations. Their char- 
acteristic functional groups are hydroxyl, amino, 
sulfonic acid and sulfhydryl, but the whole mo- 
lecular arrangement seems to be significant, since 
many of the inhibitors are closely related struc- 
turally, while certain other compounds, quite 
similar in structure, fail to produce inhibition. 
The inhibition can be shown to be reversible and 
not due to any permanent protein damage. Nor- 
mal clotting results from dialysis of inhibited mix- 
tures; furthermore, dialysis of a mixture of one of 
the proteins with reagent yields a solution that 
gives the normal clotting behavior with the other 
protein. Addition of the reagent after the mixing 
of fibrinogen and thrombin, at any time up to the 
moment of clotting, also results in reversible in- 
hibition. 
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Metabolism of N-valeric acid in the intact rat, 
studied with y-C!‘, carboxyl-C!* labeled va- 
lerate. IRw1n SIEGEL (introduced by Joun A. 
Muniz). Dept. of Biochemistry, School of 
Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

Solutions of CH;C!*H,CH.CH.C"OONa and 
glucose were administered to fasted rats by stom- 
ach tube. The reapiratory CO. was collected 
hourly for 3 hours, at the end of which time the 
liver glycogen was isolated, hydrolyzed to glucose, 
and the position of C14 and C" in the glucose mole- 
cule determined. C™ appeared only in carbons 3 
and 4, at too high a concentration to be explained 
by COz fixation alone, while C!* was found pre- 
dominantly and equally in carbons 1, 2, 5 and 6. 
The respiratory COz contained about twice as 
much C* as C!4, expressed as percentage of isotope 
administered. These results indicate clearly that 
the carboxy] and y carbons of valerate follow dif- 
ferent metabolic pathways. Of the various pos- 
sible mechanisms, the only plausible one which is 
consistent with the data involves 8 oxidation to 
yield CH;C"00H and CH;C!*H,COOH. The dis- 
tribution of isotope in liver glycogen following the 
feeding of carboxyl-labeled acetate and a-labeled 
propionate (Lirson ET AL. J. Biol. Chem. 176: 
1263, 1948; LorBER ET AL. Federation Proc. 8: 99, 
1949) coincides with the patterns observed in the 
present study. The report by Atchley (J. Biol. 
Chem. 176: 123, 1948), who identified propionate 
and acetate in a kidney enzyme preparation incu- 
bated with valerate, is in harmony with the 
present results obtained in the intact animal. 


Biological formation of formate and formaldehyde 
from methyl compounds in liver slices. PHtLip 
SIEKEVITz* AND Davip M. GREENBERG. Division 
of Biochemistry, Univ. of California Med. School, 
San Francisco. 

The formation of formate and formaldehyde 
was studied with C'‘-labeled compounds. The 
radioactive compounds were isolated by the car- 
rier method. The formate was determined by 
steam distilling the compound and oxidizing it to 
CO, with mercuric oxide; the formaldehyde was 
isolated by steam distillation into dimedon solu- 
tion and recrystallization of the resulting methyl- 
enebis methone to constant specific activity. The 
methyl group of methionine and choline have been 
found to give rise to formate and to formaldehyde 
and can serve as a source of the 8-carbon of serine. 
These reactions are inhibited by ethionine. Intra- 
peritoneal injection of ethionine inhibits the in 
vitro production of formate from glycine but not 
the synthesis of serine from glycine. The a-carbon 
of glycine and the 8-carbon of serine have been 
found to form both formaldehyde and formate. 
Formate production from the above 4 compounds, 
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except for choline, was greater in air than in nitro- 
gen. With the exception of serine, formaldehyde 
production was higher in air than in nitrogen. 
The amount of labeled formaldehyde obtained was 
small compared to the formate formed. 


Synthesis of some phosphate fractions in the 
threonine-deficient rat. S. A. Srnaau, V. P. 
SYDENSTRICKER,* Juuia M. Litriesoun,* H. T. 
Hayes* anp S. J. Hazan*. Univ. of Georgia 
School of Medicine, Augusta. 

In the attempt to determine the specific bio- 
chemical defect responsible for the fatty livers in 
rats resulting from threonine deficiency (SINGAL, 
SYDENSTRICKER AND LITTLEJOHN. Federation Proc. 
8: 251, 1949) radiophosphorus has been employed 
in the study of the turnover of inorganic, acid 
soluble, phospholipid and nucleoprotein phos- 
phorus fractions in the liver, kidney and small 
intestine of the deficient and normal rat. The 
relative specific activity of the phospholipid and 
nucleoprotein fractions of the kidney and small 
intestine is not significantly different in the defi- 
cient and normal animal. The administration of a 
single dose of 0.2 mM DL-threonine does not alter 
the activities. In the liver the phospholipid ac- 
tivity is similarly unaffected by either threonine 
deficiency or by supplementary threonine. In the 
nucleoprotein fraction, however, the relative spe- 
cific activity is significantly depressed 30% in the 
deficient rat. The administration of a single dose 
of threonine increases the uptake 26%. In the rat 
receiving an adequate quantity of the amino acid 
in the diet, supplementary threonine is without 
effect on the uptake of radiophosphorus. 


Isolation of L-amino acid oxidase from moccasin 
venom. THomas P. Sincrer, Epna B. KEARNEY* 
AND EvELYN A. HEISLER*. Dept. of Biochemis- 
try, Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

The preparation of the L-amino acid oxidase of 
moccasin venom involves the use of Ca3(PO,)> gels 
under rigorously controlled temperature, pH, and 
ionic strength. Impurities are removed by heating 
to 73° C. for 5 minutes in the presence of L-leucine, 
followed by adsorption of inert proteins on 
Ca;(POx,)2 gel at pH 6. The enzyme is next ad- 
sorbed at its isoelectric point on Ca;(POx,)2 gel 
and the latter is washed with acetate buffer. The 
enzyme is eluted with 0.65 saturated (NH,) SO, 
at its isoelectric point and precipitated by further 
addition of (NH,)2SOx,. In this manner, the oxidase 
is obtained in nearly pure form in good yield in a 
few hours working time. The purity of the enzyme 
has been studied by electrophoresis, diffusion, 
solubility measurements and in the ultracentri- 
fuge. The absorption spectrum is characteristic 
of flavoenzymes, with maxima at 273, 389, and 
465 mu. These peaks are bleached in the presence 
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of L-leucine, even under aerobic conditions. The 
prosthetic group has been separated and identified 
as FAD by its absorption spectrum, by its fluores- 
cence before and after hydrolysis with nucleotide 
pyrophosphatase or CCl;COOH, by the quantita- 
tive measurement of the adenosine-5-phosphate 
content following enzymatic hydrolysis, and by 
the demonstration of the presence of adenine by 
paper chromatography. The prosthetic group 
quantitatively replaces FAD in the p-amino acid 
oxidase test, and it activates cytochrome reduc- 
tase, a flavin mononucleotide enzyme, only after 
hydrolysis by nucleotide pyrophosphatase. 


An inter-relationship between arginine and 
proline in metabolism of Leuconostoc mesen- 
teroides P-60. R. J. Sirny,* L. T. CHENG* anp 
C. A. Etvensem. Dept. of Biochemistry, Univ. 
of Wisconsin College of Agriculture, Madison. 
Investigations into possible causes of the marked 

lag observed in the standard curve response to 
proline under the routine conditions of microbio- 
logical analysis with the Henderson-Snell uniform 
medium (J. Biol. Chem. 172: 15, 1948) have re- 
vealed an unusually high requirement for arginine 
when proline is limiting and vice versa, in Leu- 
conostoc mesenteroides P-60. The unmodified me- 
dium normally contains 400 yg. L-arginine: HCl 
and 200 wg. L-proline in 2 ml., though 20 ug. L- 
arginine and 10 yg. L-proline are sufficient to give 
near maximal growth when one is made limiting 
with respect to the normal excessive amount of the 
other. However, when the level of L-arginine is 
lowered to 20 ug., no growth occurs with 10 ug. 
L-proline. Maximal growth is not obtained until 
levels of 400 ug. L-arginine are approached. Simi- 
larly, when L-arginine is held at 20 yg., growth 
increases progressively until levels somewhat 
above 200 wg. proline are reached. This inter- 
relationship is not found with any of the other 16 
amino acids when the low level of proline is used. 
Studies on the possibility of inter-conversion of 
these amino acids have thus far shown that orni- 
thine is ineffective in replacing arginine for the 
organism’s needs with limiting proline. Further 
studies on the mechanism of this interrelationship 
are in progress. 


Purine ribose nucleotide inhibition of desoxyribo- 
nucleic acid utilization by Lactobacillus bi- 
fidus. HELEN R. Skeaes,* Lemvet D. Wricest, 
KATHERINE VALENTIK,* HELGA NEPPLE* AND 
Joun Sp1zizen.* Med. Research Division, Sharp 
& Dohme, Glenolden, Pa. 

The ability of ribonucleic acid (RNA) specif- 
cally to inhibit the utilization of desoxyribo- 
nucleic acid (DNA) by Lactobacillus bifidus (Lacto- 
bacillus acidophilus ATCC #4963) was described 
by Skeggs et al. (J. Am. Chem. Soc. In press): 
RNA, degraded by alkaline hydrolysis, retained 
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its inhibitory ability. Further investigations have 
been made to determine whether any of the known 
products of RNA degradation could substitute for 
RNA in inhibiting the utilization of DNA by 
L. bifidus. The purines and pyrimidines, ribose 
nucleosides, uridylic acid and cytidylic acid have 
no effect on the ability of L. bifidus to utilize 
DNA. The purine ribose nucleotides, adenylic 
acid (adenosine-3-phosphoric acid or adenosine-5- 
phosphoric acid) and g anylic acid, competitively 
inhibit the utilization of DNA by the organism. 
The effects of the purine nucleotides can be demon- 
strated either by the test tube assay procedure 
previously described or by filter disk plate assay 
techniques. When vitamin By2 is substituted for 
DNA in the nutrition of L. bifidus the effects of 
the purine nucleotides cannot readily be demon- 
strated. 


Cytochrome c reductase (DPN) of heart muscle 
particles. E. C. Siatrer (introduced by S. 
Ocuoa). Molteno Inst., Univ. of Cambridge, Eng- 
land. 

The aerobic oxidation of reduced DPN 
(DPNH.) by Keilin and Hartree’s heart muscle 
preparation was completely inactivated by treat- 
ment with 2:3 dimercaptopropanol (BAL) in air. 
The oxidation was restored by the addition of 
methylene blue. The reduction of cytochrome C 
by DPNH: in the presence of heart muscle prepa- 
ration and cyanide was also inactivated by BAL- 
treatment. Spectroscopic studies indicated that 
cytochrome b was not on the main pathway for the 
aerobic oxidation of DPNH:, but is concerned in 
aslow anaerobic oxidation of DPNH: by fumarate. 
This reaction is also inhibited by BAL. It is con- 
cluded that the cytochrome c reductase (DPN) on 
the heart muscle particles contains. at least two 
components, one of which (diaphorase) is un- 
affected by BAL and the other is the BAL-labile 
factor previously found in the succinic oxidase 
system, acting between cytochromes b and c. The 
endogenous cytochrome c on the heart muscle par- 
tices must be reduced by DPNH; or succinate 
at 1200 times the rate at which the same concen- 
tration of added cytochrome c is reduced (in the 
presence of cyanide) in order to account for the 
observed rate of aerobic oxidation in the absence 
of added cytochrome c or cyanide. 


Mechanism of anticonvulsant action of 2-diethyl, 
1,3-propanediol. I. H. Suater, D. E. LEARY AND 
J. F. O’Leary (introduced by 8. W. CLAusEN). 
Dept. of Pharmacology and Toxicology and Dept. 
of Surgery, Division of Orthopedics, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

It has been suggested that monoethers and sub- 
stituted ketals of glycerol which cause flaccid 

Paralysis without loss of consciousness inhibit 
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multisynaptic pathways, particularly in the spinal 
cord. These agents are effective in the protection 
of animals from death from metrazol and stryc- 
nine convulsions. More recently, Berger has re- 
ported that 2-diethyl, 1,3-propanediol (DEP) 
appears to be an unusually effective agent for the 
protection of mice from metrazol and strychnine 
convulsions. We have extended these studies to 
larger animals. Cats anesthetized with dial given 
intravenous doses of 50 mg/kg. of DEP did not 
convulse after large doses of either strychnine or 
metrazol. Conversely, when convulsions were in- 
duced in such cats with these drugs, it was pos- 
sible to control the seizures with DEP. Similar 
observations were made after intraperitoneal in- 
jection in unanesthetized cats and rabbits. In cats 
anesthetized with dial, the i.v. administration of 
DEP in doses as high as 153 mg/kg. caused no 
change in the knee jerk or in the response of a 
muscle to nerve stimulation. Doses of 50 mg/kg. 
intravenously caused a distinct transient decrease 
in the amplitude of the flexor reflex response, a 
finding indicative of inhibition of multineurone 
reflex arcs in the spinal cord. Rapid i.e. injection 
of DEP was followed by slowing of the heart rate, 
a drop in mean arterial blood pressure and a slow- 
ing or cessation of respiration, findings more 
marked in ether than in dial anesthesia. After 
fatal doses, circulation continued several minutes 
after cessation of respiration. 


Competitive effects of substrates for hexokinase. 
MILTon W. SLEIN (introduced by C. F. Corr). 
Dept. of Biological Chemistry, Washington Univ. 
School of Medicine, St. Louis, Mo. 

The question has been investigated whether 
yeast and brain hexokinase have one or more 
active centers for the utilization of the 3 ferment- 
able hexoses. The order of affinity for the yeast 
enzyme (from determinations of Ks, the substrate- 
enzyme dissociation constant) was mannose > 
glucose > fructose and this was also the order of 
mutual inhibition of utilization of these sugars 
from mixtures. For the pair glucose-mannose it 
was shown that K; mannose was the same as Kg 
mannose and K, glucose the same as Ks glucose, 
indicating that they act as substrates and inhibi- 
tors at the same center of the enzyme. With brain 
or yeast hexokinase there was nearly 100% inhibi- 
tion of fructose utilization by an equimolar con- 
centration of either glucose or mannose, while 
fructose had little inhibitory effect on the utiliza- 
tion of the aldo-sugars. This strong inhibition is 
largely explained by the fact that the concentra- 
tion of fructofuranose (which is the form with 
which the enzyme reacts) is only a small fraction 
of the total fructose concentration (roughly 20% 
in the above experiments). The predominant 
hexokinase in brain appears to be of the yeast 
type and the competitive effects of substrates 
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described above would explain why mannose but 
not fructose causes an immediate relief of hypo- 
glycemia. Sugars which are not utilized by yeast 
or brain hexokinase (e.g. galactose) do not act 
as inhibitors. The fructokinase of muscle (Federa- 
tion Proc. 6: 245, 1947) which does not act on 
glucose is not inhibited by this sugar. Enzymes 
which act on fructose-l-phosphate (probably the 
primary phosphorylation product of fructose by 
liver fructokinase) have been found in liver and 
muscle but not in brain. 


Effect of diet upon urinary amylase excretion. 
BENJAMIN W. SmiTH* AnD JosEPH H. Rog. 
Dept. of Biochemistry, George Washington Univ. 
School of Medicine, Washington, D. C. 

The effect of fasting and of diets high in carbo- 
hydrate, protein, fat, purine, and alkaline residue, 
upon the urinary amylase excretion was deter- 
mined, using 156 medical students as subjects. A 
control 24-hour sample of urine with the subjects 
on their usual diet was collected. The subjects 
were then placed upon the experimental diet for 
4 days and urine was collected during the final 
24-hour period. The amylase content of the urine 
samples was determined by the method of Smith 
and Roe (J. Biol. Chem. 170: 53, 1949). Urinary 
nitrogen values were determined as a control 
upon the dietary intake. Statistical analysis of 
the data showed a highly significant decrease in 
the urinary amylase excretion on the high carbo- 
hydrate and alkaline residue diets and an increase 
of borderline significance on the high protein diets 
(P = 0.13) and on fasting (P = 0.06). These data 
suggest that the metabolism of carbohydrates 
decreases, and of proteins increases, the excretion 
of amylase in the urine. 


Partition chromatography of the vitamin B,2 
group of factors. E. Lester Situ, W. F. J. 
CUTHBERTSON, A. WALKER AND K. A. LEEs 
(introduced by F. 8. Darr). Research Division, 
Glaxo Labs., Greenford, Middlesex, England, and 
Fermentation Division, Glaxo Labs., Barnard 
Castle, Co. Durham, England. 

We first obtained evidence of a second red clini- 
cally active anti-pernicious anaemia factor by 
partition chromatography of purified liver ex- 
tracts with n. butanol on columns of moist silica 
or starch. Subsequently we used strips or sheets 
of filter paper in place of the columns, following 
the separation of the red factors and coloured 
impurities visually; then (independently of W1n- 
STEN AND EIGEN. J. Biol. Chem. 177: 989, 1949) 
we developed an ultra-micro method whereby the 
factors were located by the ‘zones of exhibition’ 
induced on sheets of nutrient agar seeded with 
L. lactis Dorner after contact with the developed 
strips and incubation. With this technique liver 
extracts and fermentation liquors gave 2 or 3 zones 
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of strong growth, and, further down the strip, one 
or more zones of diffuse growth. The substances 
responsible were tentatively identified by com- 
parisons of Rr values with those of reference 
substances, using as solvents a range of higher 
alcohols and ketones. The order of separation with 
n. butanol was (from slow to fast): vitamin B,»,; 
vitamin Biz (giving dense zones); the desoxy- 
ribosides of: cytosine; guanine; hypoxanthine; 
adenine; thymine (giving diffuse growth). By the 
visual technique, early samples of our own and of 
American vitamin B,2 gave a small slow-moving 
spot besides the main spot, but more highly puri- 
fied English and American samples gave only 
single spots. By the ultra-micro technique, how- 
ever, even these pure vitamin B,2 samples gave 2 
(sometimes 3) zones on the agar, due to artefacts 
produced (presumably by oxidation) on the paper 


Solubilization and purification of cytochrome oxi- 
dase from heart muscle extract. E. Luci 
SmitH* anD Eimer Stortz. Dept. of Biochemis- 
try, Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N.Y. 

Cytochrome oxidase in heart muscle extract, 
commonly considered insoluble or associated with 
insoluble particulate material, has been prepared 
in a form which is not sedimented at 20,000 g. 
Pig heart muscle extract containing 0.8% sodium 
cholate was digested with crude trypsin or a frac- 
tion of fresh pancreas under carefully controlled 
conditions. This process increased the solubility 
of the oxidase, and the digest was subject to a 
fairly sharp fractionation of the enzyme with an- 
monium sulfate. The appropriate fraction was 4 
clear brownish solution which had an oxidase 
purity about 7 times greater than the extract. The 
preparation contained approximately 3% ammo- 
nium sulfate and 0.5% sodium cholate. A further 
purification was effected by diluting the prepara- 
tion to decrease the concentration of cholate and 
ammonium sulfate, then dissolving the precipitate 
formed in a mixture of ammonium sulfate and 
cholate. The cholate can be removed by dialysis 
against strong ammonium sulfate solution, and 
the enzyme remains in solution. The presence of 
ammonium sulfate was found to increase the solu- 
bility of cytochrome oxidase in the digested prepa- 
rations, but not in the undigested heart extract. 


Decomposition of chloramphenicol (chloromyce- 
tin) by bacteria. Grant N. SmitTH AND CECILIA 
S. Worret (introduced by O. D. Brrp). Re- 
search Labs., Parke, Davis & Company, Detroit, 
Mich. 

An attempt has been made to determine the 
steps involved in the decomposition of chloram- 
phenicol by bacteria sensitive to the drug using 
paper chromatography and chemical tests. The 
data from these studies indicates that there are 
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several possible pathways by means of which 
chloramphenicol can be degraded to compounds 
which no longer exhibit the strong antibiotic 
properties of the parent compound, At least 2 
points of attack on the molecule are known with 
certainty. The aromatic nitro group may be re- 
duced to an amine group or the amide linkage may 
be hydrolyzed with the formation of dichloracetic 
acid and p(-)threo 1-p-nitrophenyl-2-amino-1 ,3- 
propanediol. The order in which these reactions 
occur is determined by the individual organism. 
In the case of EZ. coli, the predominate reaction is 
the reduction of the nitro group of chlorampheni- 
col to an aryl amine group. The amide linkage is 
then hydrolyzed with the formation of dichlor- 
acetic acid and 1-p-aminophenyl-2-amino-1 ,3- 
propanediol. With other organisms such as B. 
subtilis, the chloramphenicol is hydrolyzed first 
to dichloracetic acid and 1-p-nitrophenyl-2-amino- 
1,3-propanediol. The latter compound can then 
be reduced to 1-p-aminophenyl-2-amino-1 ,5-pro- 
panediol. Once the nitro group has been re- 
duced to an aryl amine group no further change 
in this group appears to take place. No evidence 
could be obtained that the aryl amine group could 
be acetylated in the presence of ATP and acetate. 


Proteolytic activity of rabbit muscle. JoHn E. 
Snoke* anp Hans Nevuratu. Dept. of Bio- 
chemistry, Duke Univ. School of Medicine, Dur- 
ham, N. C. 

Dilute KCl extracts of ground striated rabbit 
muscle exhibit proteolytic activity when tested 
against denatured hemoglobin as substrate. Ac- 
tivities were determined by incubating the ex- 
tracts with the substrate for 1 hour at 35° and 
measuring the optical density of the supernatant 
solution at 280 my, after precipitation of the pro- 
teins by trichloracetic acid. The proteolytic activ- 
ity exhibits maximum stability at pH 6.0 and a 
sharp pH optimum at pH 4.0. Ferrous ions (0.04 m) 
cause a 5-fold increase in activity, manganese and 
Magnesium being less effective in this respect. 
Zine and barium ions, or cysteine, produce no 
activation. The amount of hemoglobin hydrolyzed 
is linear with time and the rate is proportional 
to the amount of extract used. Partial purification, 
with a concomitant increase in proteolytic ac- 
tivity, has been achieved by a process involving 
partial denaturation of the inactive proteins at 
35° and fractional precipitation with trichlorace- 
tate at pu 4. Active fractions thus prepared were, 
per mg. nitrogen, approximately 1/200 times as 
active at pH 4 as crystalline trypsin at px 7.8. 


Effect of advancing age on the cholesterol concen- 
tration of blood serum. WarREN M. SpPeRRy 
AND Merritt Wess.* Dept. of Biochemistry, 
New York State Psychiatric Inst., New York City. 
Recent reports of a marked increase in average 
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serum cholesterol concentration with advancing 
age (Keyes, A. Federation Proc. 8: 523, 1949; 
Gram, M. R. anv R. M. Leverton Federation 
Proc. 8: 384, 1949) are inconsistent with the hy- 
pothesis (Sperry, W. M. J. Biol. Chem. 417: 391, 
1937) that each individual maintains his serum 
cholesterol at a constitutional level from which 
large deviations do not ordinarily occur. There- 
fore, the cholesterol concentration of the serum 
was redetermined in most of the subjects of the 
investigation which led to this hypothesis, and 
which was carried out 13-15 years ago. In over 
half of the men no appreciable change in either 
direction from the earlier level was found. But in 
the remaining men and all but one of the women 
there were fairly substantial ‘increases, ranging 
from about 10-30%. The average of the concentra- 
tions found in men in 1949 was 5.4% higher than 
the average obtained in the same subjects in 1934 
to 1936; in women the corresponding value was 
22.3%. The findings show that in some persons the 
serum cholesterol concentration is not maintained 
at as constant a level as had been thought, but 
they also indicate that an increase with advancing 
age is not obligatory. Changes in the method of 
determining cholesterol will be discussed in rela- 
tion to the findings. 


Studies of cellular calcifying mechanism. ALBERT 
E. Sopet, ALBERT HaNnok* AND ALEXANDER 
Wo trre.* Jewish Hospital of Brooklyn, Brook- 
lyn, N.Y. 

Calcification in vitro of rachitic bones was used 
to further investigate the cellular mechanism of 
mineralization. Shaking rachitic rat sections with 
a solution containing 150 mEq/l. of calcium chlo- 
ride plus one of the following gave complete or 
almost complete inhibition of calcification, at a 
concentration of 2.5 mm/l. of calcium and 0.161 
m/l. of phosphate: 1) 0.1 mEq/l. of beryllium 
chloride, 2) 0.56 mEq/1. of cupric chloride, 3) 10.0 
mEq/l. of magnesium chloride, 4) 50.0 mEq/l. of 
sodium chloride, 5) 100.0 mEq/l. of strontium 
chloride, 6) 400.0 mEq/Il. of potassium chloride. 
Subsequent shaking with a solution containing 
150 mEq/l. of calcium chloride alone not only 
restored the calcifying power of the cells but 
increased the degree of calcification obtained 
under similar conditions before treatment of the 
sections. The inhibition due to beryllium was pre- 
vented by nickel chloride (5.0 mEq/1.) and that of 
sodium by potassium chloride (5.0 mEq/1.). Lower 
or higher concentrations of nickel and potassium 
were not as effective. The degree of inhibition of 
calcification appears to be a function of the ratio 
of calcium to the inhibitor indicating that this 
phenomenon obeys the Law of Mass Action. 


Quantitative analysis of N'5-labeled amino acids. 
Hersert A. Soser,* Max BERENBOM* AND 
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Juuius Wuite. Natl. Cancer Inst., Natl. Insts. 

of Health, Bethesda, Md. 

The investigation of nitrogen metabolism using 
N}5-labeled amino acids often depends on the iso- 
lation of pure amino acid fractions. A chromato- 
graphic procedure is described for the separation 
of some amino acids so that quantitative deter- 
minations of -both the amino acid and isotope 
content may be performed. The procedure was 
designed for the determination of the amino acids 
in tissues. Conditions are described for the analy- 
sis of a mixture (ca 30 mg. of nitrogen) consisting 
of aspartic acid, glutamic acid, glycine, alanine, 
urea and ammonia. The mixture is developed on 
a cation exchanger in the acid cycle )Dowex 50, 
200-500 mesh), with increasing concentration of 
HCl. The effluent is divided into a regular series 
of small fractions, (2 ml.) with the aid of a fraction 
cutter. The constituent or constituents of each 
small fraction is determined by paper chromatog- 
raphy and the fractions combined accordingly. 
The combined fractions are analyzed for ammonia, 
nitrogen, etc. and then analyzed for isotope con- 
tent in the Consolidated Nier Mass Spectrometer. 
It is essential that at least a part of an amino acid 
appears uncontaminated with the component fol- 
lowing it. The relative amounts of each constitu- 
ent in a mixed fraction is determined by calcula- 
tion using simultaneous equations containing the 
isotope content of each pure fraction. Recoveries 
of the components of synthetic mixtures have been 
obtained within 10% of theory. The application 
of this technique to the determination of free 
amino acids in tissue dialysates will be presented. 


Effect of niacin on tryptophan requirement of the 
rat. Harry Spector (introduced by Harry L. 
Frevoup). Nutrition Branch, Quartermaster Food 
and Container Inst. for Armed Forces, Chicago, 
Ill. 

Several investigators have stated that niacin 
increases the utilization of dietary tryptophan. 
The possible sparing of tryptophan by niacin has 
special nutritional significance in heat processed 
foods since it has been shown (Patton, HILL AnD 
ForEMAN Science 107 : 623, 1948) that heat process- 
ing of foods in the presence of reducing sugars 
results in partial destruction of tryptophan. 
Effects of 3 levels of niacin (0, 2, and 10 mg. %) 
were determined at 4 levels of tryptophan as pro- 
vided by 6, 9, 12 and 18% of ‘vitamin-free’ casein. 
The nitrogen content of all the rations was made 
equivalent to that of 18% whole casein by the use 
of acid-hydrolyzed casein. The food intake of 
trios of rats, representing each level of niacin, 
was equalized during the first 4 experimental 
weeks. Five trios of Sprague-Dawley rats whose 
weights had been previously adjusted to about 
66 gm. were used at each level of tryptophan. At 
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all 4 levels of tryptophan the addition of niacin 
produced no greater gain in weight. The presence 
of niacin had no significant effect on the 24-hour 
urinary excretion of apparent-free tryptophan 
and nitrogen, at each tryptophan level. During 
the 5th and 6th weeks when all animals were al- 
lowed to eat ad libitum the addition of niacin, 
except at the level of 18% casein, resulted in a 
greater gain in weight associated with an increased 
food consumption. The significance of these data 
will be discussed. 


Nutritional status of mice and their suscepti- 
bility to infection with Shigella dysenteriae. 
EvuGEeNnE M. Sporn, Epwarp J. SCHANTZ AND 
FRANK B. ENGLEy, JR. (introduced by ALpEN 
K. Boor). Camp Detrick, Frederick, Md. 
Previous work in this laboratory (ScHANtTz 

Sporn and EnGuiEy. Unpublished data) demon- 
strated that mice fed a semi-synthetic ration defi- 
cient in the vitamin B-complex were more sus- 
ceptible to infection with S. dysenteriae than those 
fed a nutritionally complete ration. The present 
phase of the study was undertaken to determine 
whether individual vitamins were involved in this 
decreased resistance. Male weanling mice were 
fed diets lacking various members of the B-com- 
plex for extended periods, and then challenged 
with graded levels of S. dysenteriae. Mice fed diets 
deficient in riboflavin, pyridoxine, niacin, biotin 
or folic acid did not show any change in suscepti- 
bility to this organism. A thiamine deficiency was 
the only one of the 6 vitamin deficiencies examined 
which increased the susceptibility of mice. The 
lethal dose for mice on this deficiency was 1.2 X 
105 organisms while the mice on the other rations 
required a dose of 1.2 X 108. Experiments were 
conducted to examine the possibility that this 
increased susceptibility might be due to the ema- 
ciated condition of the mice. Pair fed controls for 
the thiamine deficient group, as well as mice 
restricted in food intake to drastically lower their 
weights, were maintained on a complete ration. 
There was no indication of an increased suscepti- 
bility in these animals. Mice that were fed a diet 
deficient in all members of the B-complex except 
thiamine showed no significant change in re- 
sistance. From these results, it is believed that 
thiamine is involved in some mechanism in the 
resistance of mice to S. dysenteriae. 


Hormonal control of combination of insulin with 
isolated muscle. W. C. Srapie, Nriets Hav- 
GAARD* AND JULIAN B. Marsu.* John Herr 
Musser Dept. of Research Med., Univ. of Penn- 
sylvania, Philadelphia. 

We have previously reported (Am. J. Med. Sc. 
218: 265, 275, 1949) that the isolated rat hemi- 
diaphragm, after a short preliminary equilibration 
in a medium containing insulin, utilizes glucose 
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and synthesizes glycogen at a greater rate than 
controls when equilibrated in a subsequent period 
jn a medium containing glucose but no insulin. 
This was interpreted to mean that a chemical 
combination of insulin with structural units of 
the diaphragm takes place rapidly, that this com- 
bination is not easily reversed, and that the com- 
bined insulin exerts its customary effects on the 
metabolic pattern of the muscle. Furthermore, 
hormonal control of this chemical combination 
was indicated by the diminution of the reaction 
in the alloxan diabetic rat, and following injection 
of crude APE or crystalline growth hormone. 
Further studies on the hormonal aspects of this 
phenomenon are reported. Experiments on normal 
and adrenalectomized rats injected with purified 
growth hormone, ACTH, or adrenal cortical ster- 
oids, indicate that there is an interrelation be- 
tween pituitary and adrenal hormonal factors in 
the regulation of the combination of insulin with 
muscle. 


Coenzyme A-dependent transacetylation and 
transphosphorylation. Ear R. STapTMAN (in- 
troduced by Fritz Lipmann). Biochemical Re- 
search Lab., Massachusetts General Hospital, 
Dept. of Biol. Chemistry, Harvard Med. School, 
Boston, Mass. 

Extracts of Cl. kluyveri contain a transacetyla- 
tion enzyme which is measured by the catalysis 
of interchange of acetyl-bound with inorganic 
phosphate, using P*? (StapTMAN AND BARKER). 
This enzyme was considerably purified by ammo- 
nium sulfate fractionation. After several refrac- 
tionations the enzyme becomes completely inac- 
tive but regains activity with the addition of 
coenzyme A (Co A). This purified fraction makes 
synthetic acetyl phosphate available as an acetyl 
donor to CO A-dependent liver acetyl-acceptor 
systems (acetoacetate, citrate and acetyl] sulfanil- 
amide synthesis). The fraction is free of ATP- 
acetate reaction. The apparent identity of the 
acetyl phosphate activating enzyme with the Co 
A-dependent transacetylation enzyme appears sig- 
nificant for the theory of acetyl transfer and of 
Co A function. A further surprising Co A-depend- 
ence was found with crude, resin-treated Cl. 
kluyveri extract with reference to phosphate trans- 
fer from acetyl phosphate to propionate. The non- 
dependence of this reaction on adenylic acid was 
previously observed by Stadtman and Barker, 
who studied this reaction. The Co A-dependent 
acetyl and phosphoryl-transfer functions appear 
in different protein fractions. 


Preparation of 11-ketosteroids from methyl 3a- 
acetoxy-A?:1-cholenate. Homer E. STAvELYy 
(introduced by O. WINTERSTEINER). Division 
of Organic Chemistry, Squibb Inst. for Med. Re- 
search, New Brunswick, N. J. 
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Most of the methods for introducing the Cy- 
ketone group start with A!!.12-steroids. Hicks and 
Wallis (J. Biol. Chem. 162: 641, 1946) have reported 
the preparation of methyl 3a-acetoxy-11-keto- 
cholanate from methyl 3a-acetoxy-A?:!!-cholenate. 
In this paper the results of a similar investiga- 
tion conducted in 1943 are reported. The semi- 
carbazone of methyl 3a-acetoxy-A®-!-12-keto- 
cholenate was reduced by the Wolff-Kishner 
method to 3a-hydroxy-A’:"-cholenic acid, , puri- 
fied by chromatographing the crude 3a-acetoxy 
methyl ester. After treatment with N-bromacet- 
amide in aqueous acetone the total reaction 
product was debrominated with zinc-acetic acid. 
A product was isolated which appeared to be 
methyl 3a-acetoxy-ll-hydroxy -A* ® -cholenate. 
(Anal. Caled. for Ca,H,20;: C, 72.6; H, 9.5. Found: 
C, 72.5; H, 9.8.) This structure was proved by 
chromic acid oxidation to methyl 3a-acetoxy- 
A®*-11-ketocholenate (m.p. 145-148°; Anal. Caled. 
for CxHwO;: C, 72.9; H, 9.1. Found: C, 72.4; 
H, 8.9) which had an absorption peak at 252 my, 
e 5600. Only an a®B-substituted of-unsaturated 
ketone would absorb in this region. Thus dehydro- 
bromination, rather than debromination, took 
place. When methyl 3a-acetoxy-A?:!-cholenate 
was reacted with N-bromacetamide and oxidized 
prior to treatment with zinc-acetic acid, a normal 
debromination occurred and methyl 3a-acetoxy- 
11-ketocholanate was isolated (m.p. 127-129°; 
lalp + 85°; Anal. Caled. for CaHy2.0;: C, 72.6; 
H, 9.5. Found: C, 72.3; H, 9.3). Proof for this 
structure was obtained by hydrolysis of the 
acetoxy ester, re-esterification with diazomethane 
and chromic acid oxidation to methyl 3,11-diketo- 
cholanate (m.p. 78-82°; Anal. Caled. for CosH3sO,: 
C, 74.6; H, 9.5. Found: C, 74.6; H, 9.6). The crude 
product would not crystallize until seeded with 
an authentic specimen. 


Relation of the labile factor to the ‘accelerator 
effect’ of serum. Mario STEFANINI AND WIL- 
L1AM H. Crossy (introduced by W. H. Fisu- 
MAN). Ziskind Labs. (Hematology Section) of 
Joseph H. Pratt and New England Center Hos- 
pitals and Dept. of Medicine, Tufts College Med. 
School, Boston, Mass. 

One or more factors accelerating the conversion 
of prothrombin have been demonstrated in fresh 
serum. As some discrepancy exists on their nature 
and identity, it seems advisable to define them in 
term of activity as ‘serum accelerator effect.’ 
While studying the relationship of these factors 
with other known coagulation agents, the concen- 
tration of the unconverted labile factor and the 
prothrombin activity were found inversely propor- 
tional to the accelerator effect in thrombin-free 
oxalated human serum. This was consistently ob- 
served in normal subjects and in patients with 
hemophilia, severe thrombocytopenic purpura or 
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under Dicumarol treatment. Prothrombin activ- 
ity was determined according to Quick et al. (J. 
Lab. & Clin. Med.: 34, 761, 1949), labile factor con- 
centration according to Stefanini (Am. J. Clin. 
Path. In press) and accelerator effect of serum 
according to de Vries et al. (Blood: 4: 247, 1949). 
Various amounts of bovine thrombin (from 0.5-10 
Iowa units/ml.) were then added to human fresh 
oxalated plasma, deprothrombinized according to 
Quick and Stefanini (J. Gen. Physiol. 32: 191, 
1948). The serum thus obtained was incubated at 
37° C. for one hour, to assure complete neutraliza- 
tion of thrombin. A marked accelerator effect 
developed in the sera. Again the concentration of 
the labile factor was found to be inversely propor- 
tional to the accelerator activity. Similar results 
were obtained with hemophilic and thrombocyto- 
penic plasmas. Our findings indicate that plasma 
contains the precursors of the agents responsible 
for the accelerator effect of serum. One precursor 
is probably represented by the labile factor (factor 
V, plasma Ac globulin) and thrombin is required 
for its activation. 


Masking of carboxylate groups in native horse 
carbonylhemoglobin. Jactnro STEINHARDT AND 
ETHEL M. ZatserR.* Dept. of Chemistry, Massa- 
chusetits Inst. of Technology, Cambridge, Mass. 
‘Titration curves’ of carbonylhemoglobin are 

characterized by an anomalously high, almost 

abrupt increase in acid bound between pu 4 and 3, 

as compared with other proteins. Since hemo- 

globin rapidly denatures in this region and back 
titration yields an entirely different curve, an 
effort has been made to determine the true titra- 
tion curve by measuring pH and acid bound within 
3 seconds after instantaneous mixing. Data so 
obtained show only about one-third as much acid 
bound by carboxylate within this range as when 
otherwise determined. The amount bound rises 
first very rapidly, and then much more slowly for 
some hours before attaining a stationary equi- 
librium value. Changes in the increase in acid 
bound are paralleled, at each pH, by changes in 
the rate of simultaneous spectrophotometric 
effects. The difference between the 3-second and 
long-time equilibrium curves reaches 2 maximum 
of 0.5 mm/gm. by pu 3. It diminishes at lower pu 
where the liberation of titratable groups, and 
parallel spectrophotometric changes, proceed so 
rapidly that both techniques approach the same 
results. Thus, at least 33 carboxylate groups, and 
probably many more, out of about 80 in this pro- 
tein, are unavailable for combination with acid 
at pu below 4, until after exposure to acid (not 
necessarily below px 4) has induced other changes. 

The assumption that the liberation of all the 

unavailable groups is brought about by the bind- 

ing of 2 protons by 2 of the initially available 
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carboxylates is shown to account for the observed 
phenomena 


Sulfur-containing amino acids in growth with a 
‘labile methyl’-free diet containing vitamin B,,. 
Jakosp A. Stexo.t, Mary A. BENNETT, Kartn- 
RYN Welss,* PuHitip HALPERN* AND SIDNEY 
Weiss.* Lankenau Hospital Research Inst. and 
Inst. for Cancer Research, Philadelphia, Pa. 
We reported previously that 30 days or older 

rats are able to grow on a diet which was free of 

all the known ‘labile methyl group’ donors but 
which contained vitamin B,. and homocystine 

(Abstracts, Am. Chem. Soc., 116th meeting, Sept. 

18, 1949, 55C). The amino acid diet which was 

used in the above studies was complete with re- 

spect to all the essential amino acids, except for 
methionine, and it contained all the known vita- 
mins, including folic acid and biotin. We now find 

that on this diet, in the presence of vitamin B,;, 

homocysteine produces even better growth re- 

sponse than equivalent amounts of homocystine. 

Substitution of homocysteine by L- and L-allo- 

cystathionine resulted in cessation of growth, 

which was resumed as soon as the cystathionines 
were replaced by homocystine. On a diet contain- 
ing ample methionine as the sole sulfur-amino 
acid, but which was free of vitamin By2, poor 
growth was obtained; supplementing the methi- 


onine-containing diet with vitamin By: resulted 
in good growth. None of the experimental animals 
receiving vitamin Bie died of kidney lesions in 
spite of the complete absence of ‘labile methyl 
group’ donors in the diet. 


Enzymatic synthesis of citric acid. Josernu R. 
STeRN* anD SEvERO Ocuoa. Dept. of Pharma- 
cology, New York Univ. College of Medicine, 
New York City. 

The synthesis of citrate from oxalacetate, ace- 
tate (or acetoacetate), and ATP by enzyme solu- 
tions from pigeon liver has been previously re- 
ported (J. Biol. Chem. 179: 491, 1949). Both 
Lipmann’s coenzyme A and Mg*+ or Mn** are 
required for activity. Citrate, rather than cis- 
aconitate or d-isocitrate, is the product of the 
C2 + C, condensation. 8-ketovalerate, 8-keto- 
caproate, and 8-ketooctanoate, like acetoacetate, 
can contribute a C2 fragment for citrate synthesis 
in pigeon liver. Citrate synthesis proceeds through 
at least 2 steps: 1) ATP + acetate — ‘active’ 
acetate, 2) ‘active’ acetate + ocalacetate — 
citrate. The ‘active’ acetate is closely related to 
acetyl phosphate. The ‘condensing enzyme’ cata- 
lyzing step 2) is present in large amounts in yeast 
and in a variety of animal tissues (skeletal muscle, 
heart, liver, kidney, brain). It can be readily ex- 
tracted with water and is relatively stable. Both 
enzymes (1) and (2) are present in £. coli and 
Azotobacter agilis besides pigeon liver extracts. 








e 9 


ved 


ha 
B; Qe 
TH- 
IEY 
und 


der 
of 
but 
ine 


ne, 


ce- 
lu- 
re- 
th 
are 
18- 
he 
to- 
te, 
818 


le, 
aX- 
th 
nd 





March 1950 


Preparations have been obtained from ZL. coli 
which contain a very active enzyme for step (1) 
but are almost devoid of condensing enzyme 
Large amounts of citrate are synthesized when 
this preparation is combined with condensing 
enzyme from various sources. 


Further studies on fractionation and photometric 
estimation of urinary estrogens. BENJAMIN F. 
StimMEL. Rees-Stealy Med. Research Fund, San 
Diego, Calif. 

The hemiphthalates of a-estradiol and estriol 
are quantitatively extractable from their ethyl 
ether solutions by aqueous potassium carbonate 


and sodium bicarbonate respectively. The esters - 


produce typical Kober color products in propor- 
tion to their estrogen content. Advantage of these 
observations has been utilized to achieve addi- 
tional purification of our chromatographic estra- 
diol and estriol fractions (J. Biol. Chem. 162: 99, 
1946) from nonalcoholic contaminants. With the 
utilization of Girard’s reagent T on our estrone 
chromatographic fraction, this modified procedure 
constitutes a more rigorous fractionation of the 
estrogens than can be achieved with our liquid 
chromatogram alone. The modified procedure is 
particularly effective in freeing nonpregnancy 
urinary estrogen residues (especially the estradiol 
fraction) from occasional purple pigments which 
cause overestimation of Kober titers. By this 
procedure comparative Kober and fluorometric 
(modified Jailer method) estrone, estradiol and 
estriol titers in human pregnancy urine generally 
are in good agreement. In nonpregnancy urine the 
fluorometric titers generally approximate one- 
third to one-half the corresponding Kober titers. 
There is evidence that nonestrogenic substances 
from the hydrolyzed urine are present in sufficient 
amounts to quench the full fluorescence exhibited 
by pure estrogens. By this procedure we have 
observed that the substance accountable for the 
Kober color product in pooled male urine to which 
had been added 16-ketoestrone immediately pre- 
ceding zine-hydrochlorie acid hydrolysis cannot 
be 16-ketoestradiol nor estriol and is probably 
estradiol. 


Relation of vitamin B,2, to vitamin B,; and the 

biological activities of these compounds. E. L. 

AX. Sroxstap, T. H. Jukes, Joun A. Brock- 

MAN,* J. V. Prerce,* H. P. Broquist.* Lederle 

Labs. Division, American Cyanamid Company, 

Pearl River, N.Y. 

Vitamin B,. has been isolated from a fermenta- 
tion product of Streptomyces aureofaciens as a red 
crystalline compound which exhibits different 
absorption spectra than vitamin B,.. The bio- 
logical activities of vitamin Bz and Bis, are the 
same for Lactobacillus leichmannii and for chicks. 
Catalytic hydrogenation of vitamin Bi: yielded 
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a compound which possessed the same ultraviolet, 
visible and infra red absorption spectra and the 
same biological activities for chicks and L. leich- 
mannii as vitamin Bi». These biological activi- 
ties of the vitamin By: reduction product, de- 
scribed here, are in marked contrast to those of 
vitamin B,2, also produced by the hydrogenation 
of vitamin Biz (Kaczka, WoLF AND Fo.xers. J. 
Am. Chem. Soc. 71: 1514, 1949). Vitamin B,2, was 
reported to be approximately 10-30% as active 
as Bie for L. leichmannii and 30% as active for 
chicks. Evidence has been obtained which indi- 
cates that vitamin B,: is involved in the methyla- 
tion of homocystine to methionine in the chick. 
Chicks were placed on a ration composed of alco- 
hol extracted soybean protein 25%, glucose 62.5%, 
cystine 0.2%, dimethylaminoethanol HCl, salts, 
corn oil plus vitamins A, D, and E, inositol, cal- 
cium pantothenate, niacinamide, riboflavin, pyri- 
doxine, thiamine, pteroylglutamic acid, and bio- 
tin. On this diet, and in the presence of vitamin 
Biz, both homocystine and methionine were found 
to give a growth response. In the absence of vita- 
min Biz, only methionine gave a response while 
homocystine was without effect. 


Nitrogen and ash content of soft tissues adja- 
cent to bones and joints. L. J. Srrosino (intro- 
duced by Paut B. Hamitton). Dept. of Bio- 
chemistry, Alfred I. du Pont Inst., Nemours 
Fndn., Wilmington, Del. and Dept. of Orthopedic 
Surgery, Univ. of Pennsylvania, Philadelphia. 
The present study represents a continuation of 

the investigations reported by Strobino and Farr 

(J. Biol. Chem. 178: 599, 1949), on the nitrogen 

and ash content of beef and human bones. Analy- 

ses of calf bones showed an average of about 4.5% 

nitrogen and 67% ash on the dry weight. Samples 

of articular cartilage, tendon, ligament, perios- 
teum and semilunar cartilage, carefully cleaned 
of extraneous material, were dried to constant 
weight and analysed for nitrogen and ash. Nitro- 
gen was determined by the gasometric micro- 
Kjeldahl method of Van Slyke and ash was meas- 
ured gravimetrically after heating in a muffle 
furnace at 600°C. Samples of the above tissues 
were taken from each of 10 calves less than 2 weeks 
old. All samples were taken from rear extremities 
between the knee and hoof. Averages of 10 deter- 
minations for nitrogen and ash as percentage of 
dry weight are as follows: articular cartilage, 
nitrogen 13.7, ash 7.0; tendon, nitrogen 17.1, ash 

1.7; ligament, nitrogen 16.7, ash 1.9; periosteum, 

nitrogen 16.5, ash 1.4; semilunar cartilage, nitro- 

gen 17.0, ash 1.6. As expected, these tissues show 

a much higher nitrogen and lower ash content 

than bone. Articular cartilage is intermediary in 

composition and the other tissues analysed show 

a remarkable similarity, with a high nitrogen and 

very low ash content. 
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Observations on plant amide enzyme system. 
P. K. Stumpr (introduced by H. A. Barker). 
Division of Plant Nutrition, Univ. of California, 
Berkeley. 

An enzyme has been isolated from sugar pump- 
kin seedlings which specifically catalyzes the ex- 
change reaction: COOHCHNH:CH,CH:,CON!4H, 
_ NH; —- COOHCHNH.CH.CH:,;CON!5H, a 
N!4H;. Since glutamylhydroxamic acid is formed 
when NH.OH is substituted for NHs, the rate of 
its formation was employed for the majority of 
experiments to be reported. With either N5H; 
or NH;OH, the components of the system are /) 
enzyme protein(s), 2) manganese, and 3) inorganic 
phosphate or arsenate. Manganese is the specific 
metal component. Mg, Zn, Cu, Co, Fe, Ba, and Al 
are ineffective. Furthermore, Zn and Cu are 
strong inhibitors of the system. The Km value 
for Mn is about 2.5 X 10-5 m. While phosphate or 
arsenate was found to be essential, ATP, ADP, 
and Co A could not replace them. Arsenate in- 
creased the rate of hydroxamic acid formation 
some 2-3 times above that of the phosphate sys- 
tem. Attempts to detect the accumulation of a 
glutamylphosphate intermediate in the enzyme 
reaction mixture in the absence of NH,OH have 
failed. Further, glutamic acid, which should accu- 
mulate from a hydrolytic breakdown of the hypo- 
thetical phosphoryl derivative, could not be de- 
tected by paper chromatography in the reaction 
mixture. Finally, the enzyme is apparently highly 
specific for glutamine. The following compounds 
proved inactive: asparagine, glutathione, nico- 
tinamide, pyrrolidone carboxylic acid, and glu- 
tamic acid. 


Liberation of amino acids and active peptides 
from raw, heated and vitamin-free casein by 
tryptic digestion. Roya A. SuLLIVAN, WILLIAM 
E. Downey, EvizaBetH K. Stanton, Euiza- 
BETH VAN WAGONER AND Mary JANE HANSELL 
(introduced by L. K. Rieas). Natl. Dairy Re- 
search Labs., Oakdale, N. Y. 

The digestion of vitamin-free casein by enzymes 
has been studied by Pader, Melnick and Oser 
(J. Biol. Chem. 172: 763, 1948) after further dry 
heat treatment of the casein and by Hankes, 
Riesen, Henderson and Elvehjem (J. Biol. Chem. 
176: 467, 1948) after further moist heat treatment, 
but in both cases the starting material may have 
been considerably altered from the protein found 
in milk. Casein pastes were prepared by acid 
precipitation of raw skimmilk and washed in a 
supercentrifuge. After 6 days hydrolysis with 
Wilson’s trypsin, it was found that 46% of the 
amino acids had been liberated from raw casein 
as compared with 35% from vitamin-free casein 
and 26% from commercial dried casein. Similarly, 
hydrolysates prepared from raw casein or from 
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vitamin-free casein contained only 11% of non- 
dialyzable nitrogen, while those prepared from 
commercial dried casein contained 18% of non- 
dialyzable nitrogen. The non-dialyzed residues 
were partially hydrolyzed by the addition of fresh 
trypsin. Microbiological assays of these hydroly- 
sates for 18 amino acids showed distinct differ. 
ences in the availability of individual amino acids 
from one type of casein to another. The total 
weight of available amino acids amounted to 78% 
for commercial dried casein, 77% for vitamin-free 
casein and 84% for raw casein. 


Nucleotidases of liver. Marsorre A. Swanson 
(introduced by C. Artom). Dept. of Biochemis- 
try, Bowman Gray School of Medicine, Winston- 
Salem, N.C. 

The specificity of enzymes of the liver which 
split the nucleotides, especially adenosine tri- 
phosphate (ATP) has been investigated. The ac- 
tivity of two fractions of rat liver homogenate, 
the large granules or mitochondria, and the 
supernatant solution freed of granules, was 
tested against 4 substrates, at 5 pH values, both 
with and without added magnesium or calcium 
ions. Glycerophosphate and adenosine-3-mono- 
phosphate were more actively split by the super- 
natant than by the granules. The optimum px was 
in the acid range. Adenosine-5-monophosphate 
(A-5-MP) was more actively split by the granules 
than by the supernatant. The activity was highest 
at neutral pu. Activity against these 5 substrates 
was little affected by the added ions. On the other 
hand, the rate of splitting ATP was about the 
same for the granules and the supernatant. The 
greatest activity was around pH 5.5 in the absence 
of added ions, and between 7.4 and 9 in the pres- 
ence of Mg*t*. At px values above 5 the activity 
was also increased by Ca*+ but not nearly to the 
same extent as by Mg**. By fractional precipi- 
tation with (NH,)2SO, a precipitate was obtained 
which split ATP but not A-5-MP. Lysed human 
red cells also split ATP but not A-5-MP. More 
detailed studies on the partially purified liver 
preparation are in progress. From the results re- 
ported above, it appears that there is at least one 
specific enzyme splitting ATP. The effects of 
Mg**, Ca** and pu are specific for this enzyme 
and are not due to the action of these factors on 
other enzymes, such as A-5-MPase or non-specific 
phosphatases. 


A study of the transamination reaction using 
isotopic nitrogen. Stuart W. TANENBAUM* AND 
Davip Suemin. Dept. of Biochemistry, Columbia 
Univ., New York City. 

An in vitro system employing pig heart breis 
has been used to study both the scope and mecha- 
nism of the transamination reaction. The addition 
of labeled amino acids and a-ketoglutarate to the 
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above with subsequent isolation and isotopic 
analysis of the products formed has enabled us to 
ascertain whether or not transamination has taken 
place. To serve as a model experiment, L-alanine 
(1.97% N15) a-ketoglutaric acid, and non-isotopic 
ammonia in equivalent amounts were incubated 
with the pig heart breis at 37° at pu 7.4 for one 
hour. This experiment yielded L-glutamic acid 
(1.43% N15) with practically the same isotopic 
content as that of the reisolated alanine (1.70% 
N's), Samples of ammonia recovered had ex- 
tremely low isotopic values, being of the order of 
0.033% N45. Thus it can be concluded that oxida- 
tive deamination coupled with reductive amina- 
tion involving the transient formation of ammonia 
had not taken place, and that transamination via 
a Schiff’s base type of intermediate has occurred. 
Similar experiments were performed with .L-leu- 
cine as the isotopic amino acid. In this case, while 
the glutamic acid isolated had only roughly one- 
third the isotopic content of the recovered leucine, 
the N'5 values of ammonia samples were negligi- 
ble. This then demonstrates that leucine is capable 
of transamination with a-ketoglutarate. Further 
experiments with other labeled amino acids in 
this system are in progress. Using similar tech- 
niques, the role of the co-enzyme, pyridoxamine, 
in this process is also under investigation. 


Synthesis of high molecular-weight protein-like 
substances by chymotrypsin. Henry TAvuBErR. 
Natl. Insts. of Health, Inst. of Microbiology, 
Lab. of Antibiotic Research and Development, 
U.S. Marine Hospital, Staten Island, N. Y. 

It was recently found that an insoluble pro- 
tein-like substance is synthesized when a small 
amount of chymotrypsin is added to a concen- 
trated solution of Witte peptone. Such synthetic 
protein-like substances have now been produced 
from neutralized, protein-free concentrates of 
peptic digests containing about 45% solids on an 
ash-free basis of egg albumin, bovine albumin, 
fibrin and zein. No such action could be observed 
with crystalline trypsin. When 30 mg. of crystal- 
line chymotrypsin (in 4 cc. of water) is added to 
100 ce. of the peptic digest of pH 7.3 and kept at 
37°C., the solution turns viscous within a few 
hours and becomes a solid mass within 6 to 24 
hours. With more chymotrypsin the reaction is 
more rapid. During peptic digestion, toluene is 
used as the antiseptic. During synthesis, sodium 
fluoride is employed. The synthetic protein-like 
substances contain a large number of different 
amino acids. They contain about 15.5% nitrogen. 
They are soluble in dilute acids and alkalis and 
form gelatinous precipitates on removal of these 
ions by dialysis. They are precipitated by protein 
precipitants and are insoluble at px 4.0 to 8.5, with 
the exception of the zein product which is soluble 
between 6.2 and 8.5, and in more alkaline solutions. 
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The zein product is isoelectric close to px 6.0. 
The average molecular weights of the synthetic 
products as determined in the analytical ultra- 
centrifuge are estimated to be in the range 250,000— 
400,000. The protein-like substances are readily 
hydrolyzed by crystalline pepsin at px 1.5, fairly 
well by crystalline chymotrypsin at px 7.6, and 
less readily by crystalline trypsin at px 7.6. 


Specific volumes and molecular weights of D-gly- 
ceraldehyde phosphate dehydrogenase and al- 
dolase. JoHN FULLER Taytor. Dept. of Biological 
Chemistry, Washington Univ. School of Medicine, 
St. Louis, Mo. 

The partial specific volume, V, of a protein is 
needed in order to calculate- molecular weight 
from sedimentation and diffusion. We have in- 
vestigated the use of the gradient tube of Linder- 
strgm-Lang to measure the densities of protein 
solutions, concentrations of which were deter- 
mined from dry weights. The requisite quantities 
of protein are small, the determination of density 
can be made as sensitive as desired, and labile 
enzyme proteins can be studied at low tempera- 
ture to retard denaturation. As a test of the 
method, V2 for human oxyhemoglobin was found 
to be 0.749, for crystalline bovine serum albumin 
(Armour) 0.734, corresponding to 0.749 and 0.736 
found in the literature. For crystalline p-gly- 
ceraldehyde phosphate dehydrogenase (1) and 
aldolase (2) from rabbit muscle, V2 by this method 
= 0.737 and 0.740 respectively. V2 has also been 
calculated from the amino acid composition of 
these enzymes (VELICK AND Ronzonr. J. Biol. 
Chem. 173: 627, 1948) using the volume increments 
of the amino acid residues (CoHN ET AL. J. Biol. 
Chem. 100: Proc. xxvii, 1933). For both, the cal- 
culated Vo = 0.743. The difference in the case of 
(1) may be related to the presence in the crystal- 
line enzyme of diphosphopyridine nucleotide. Mo- 
lecular weights calculated with these data are 
close to 118,000 (1) and 147,000 (2). 


Factors affecting glycogen formation in vitro. 
Cuinc-TsenGe Tene,* F. Marott SiNex,* AND 
A. Barro Hastings. Dept. of Biological Chem- 
istry, Harvard Med. School, Boston, Mass. 

The following medium has been used to study 
glycogen formation by rat liver slices in vitro 
from glucose and/or pyruvate: K = 110, Mg = 
20, Ca = 10, HCO; = 40, Cl = 130 mo per liter. 
When pyruvate was present, it was substituted 
for an equivalent amount of Cl. A comparison 
of the amount of glycogen formed when the added 
substrates consisted of only glucose, only pyru- 
vate, or mixtures of the two (all with equal con- 
centrations of substrate carbon) showed that 
mixtures of the two substrates resulted in more 
glycogen than either one alone. The sources of 
the glycogen carbons were studied using glucose 
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uniformly labeled with C!‘, prepared by Dr. Mar- 
tin Gibbs, and pyruvate labeled with C'‘ in the 
carbonyl carbon, prepared by Dr. Manfred L. 
Karnovsky. It was found that with labeled glucose 
or labeled pyruvate only as substrate, 80% of 
the resulting glycogen carbons were derived from 
the added substrate. By comparing experiments 
with a) labeled glucose plus unlabeled pyruvate 
and 6) unlabeled glucose plus labeled pyruvate, 
it was found that about 40% of the glycogen car- 
bon was derived from glucose carbon and about 
36% from pyruvate carbon. Livers from adrenalec- 
tomized animals had an increased capacity to 
form glycogen from both glucose and pyruvate, 
whereas livers from diabetic-adrenalectomized 
animals had a diminished capacity to form glyco- 
gen from glucose but not from pyruvate. 


Isolation of crystallized acetal phospholipid from 
brain. S. J. THANNHAUSER, N. F. Boncoppo* 
AND G. Scumipt. Tufts College Med. School, 
Boston, Mass. 

Ten pounds of calf brains are dehydrated with 
acetone and extracted with alcohol at 37°. The 
vacuum dried extract is extracted with petroleum 
ether; the dried supernatant is saponified with 
nN NaOII (87°; 5 days). Acetic acid is added to 
pu 5; the solids are exhaustively washed with 
acetone and extracted with ether. A dilute meth- 
anol solution of the dried extract is precipitated 
with lead subacetate and ammonia. The super- 
natant is treated with anion exchanger after re- 
moval of the lead. The solution of the dried super- 
natant in ethanol is precipitated with Reinecke 
salt and shaken with Ag.O. The alkaline filtrate 
is decolorized with charcoal and evaporated after 
treatment with H.S. The acetone extracted ma- 
terial is dissolved in methanol, the solution is 
treated with cation exchanger and dried. The 
solution of this material in 5 volumes of propanol 
crystallizes in the refrigerator. Recrystallization 
from methanol after another treatment with cat- 
ion exchanger yields 0.4-0.7 gm. of acetal phos- 
pholipid: M.P. (decomp.) 205°, softening 80°; 
sintering 150°. C 57.4%, H 9.88%, N 3.9%, P 
6.75%. 2,4-dinitrophenylhydrazone of the liber- 
ated aldehyde: M.P. 106-107°. (Palmityl alde- 
hyde 109-110°.) 


Influence of dietary protein on glutamine content 
of rat tissues. HENRY TIGERMAN* AND ROBERT 
W. MacVicar. Dept. of Agricultural Chemistry 
Research, Oklahoma Agricultural Exper. Station, 
Stillwater. 

Replacement of protein (20% casein or soybean 
sodium proteinate preparation) in the diet of the 
rat b7 zein caused a pronounced increase in the 
glutamine levels observed in liver, lung, kidney, 
heart, spleen, muscle and brain tissues. Supple- 
mentation of the zein containing ration with 
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tryptophan did not produce any material de- 
crease. Replacement by casein of 50% of the zein, 
however, reduced the glutamine values to the 
basal level. In a series of analyses carried out on 
the tissues the results shown below were obtained 
(mg. glutamine/100 gm. fresh tissue): 


CASEIN ZEIN-CASEIN ZEIN 
Liver 88 94 156 
Lung 82 86 165 
Kidney 107 111 192 
Heart 203 210 297 
Spleen 168 165 268 
Muscle 170 178 253 
Brain i § 82 116 


In addition to these results, elevated glutamine 
levels have been found in tissues of rats which 
have been starved, fed a ration devoid of protein 
or an adequate ration containing 0.25% iodinated 
casein (Protamone). These data suggest a positive 
correlation between tissue glutamine content and 
the rate of body protein catabolism. 


Effect of pteroylglutamic acid on the incorpora- 
tion of radioactive glycine in chick liver homoge- 
nates. Joun R. Torrer, Barspara KELLEY,* 
Paut L. Day anp Raymonp R. Epwarps.* 
Dept. of Biochemistry, University of Arkansas 
School of Medicine, Little Rock, and the Inst. 
of Science and Technology, Fayetteville. 
Invitro experiments were conducted with glycine 

containing C'‘ (approximately 10 microcuries/mg.) 

in the carboxyl group. Livers from chicks which 
had been maintained for 34 weeks on a purified 
diet containing either0 y or 200 y/100 gm. of PGA 
were used. The procedure of Winnick and asso- 
ciates (Arch. Biochem. 21: 235, 1949) for deter- 
mining the uptake of radioactive glycine was fol- 
lowed. Liver homogenates were incubated with 
the labeled glycine for 60-90 minutes and the 
radioactivity of the phospholipid extracts and 
protein residues were then determined. Phos- 
pholipid extracts from liver homogenates of defi- 
cient chicks averaged 10.3 counts/minute/mg. 
of phospholipid, while those from positive control 
birds averaged 21.2 counts/minute/mg. Deter- 
minations of the phospholipid phosphorus indi- 
cated that the positive control birds had only 
slightly higher phospholipids than did the deficient 
chicks. The protein residues showed surprisingly 
low counts, those from deficient chicks averaging 

0.55 counts/minute/mg. protein while the positive 

controls averaged 1.46 counts/minute. The in 

vitro addition of PGA had little effect on the rate 
of incorporation of radioactive glycine in either 
phospholipid or protein of the homogenate. 


Estimation of blood ergothioneine concentration 
by the determination of bromine-labile sulfur. 
Oscar TovusTer (introduced by Wiiuam J. 
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DarBy). Division of Nutrition, Depts. of Bio- 
chemistry and Medicine, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

Ergothioneine has long been known to be a 
constituent of mammalian red blood cells, but 
its physiological significance has not been estab- 
lished. An approach to this problem would be a 
study of factors affecting its concentration in 
blood. Since the modified uric acid method of 
Behre and Benedict (J. Biol. Chem. 82: 11, 1929) 
and the diazo reaction of Hunter (Biochem. J. 
22: 4, 1928) are considered to have limitations in 
specificity and reliability (Behre. Biochem. J. 
26, 458, 1982; Latner. Biochem. J. 42: xxxv, 1948), 
we have developed a procedure differing in princi- 
ple from previous methods used to determine 
blood ergothioneine concentrations. It is based 
upon the bromine oxidation of the sulfur of ergo- 
thioneine into inorganic sulfate and the subse- 
quent colorimetric determination of the sulfate. 
The analysis involves the following steps: 1) 
saline-washed erythrocytes are heated with ura- 
nium nitrate solution to yield a colorless, protein- 
free extract; 2) the extract is treated with bromine 
for 30 minutes and the excess bromine removed by 
aspiration; 3) the sulfate is precipitated as benzi- 
dine sulfate; 4) the precipitated benzidine is 
determined colorimetrically with sodium 8-naph- 
thoquinone-4-sulfonate. Inorganic sulfate and thi- 
ocyanate, which respond to this test, are present 
in negligible amounts in the extracts. Recoveries 
average 70% and duplicate analyses on different 
samples of the same blood are in fair agreement. 
The determination can be run on 1.5 cc. of blood 


and is being employed to study ergothioneine © 


blood levels in man. 


Cholesterol esterase of rat intestinal mucosa. 
C. R. TREADWELL, Leon SwELL* anv J. E. By- 
RoN.* Dept. of Biochemistry, George Washington 
Univ. School of Medicine, Washington, D.C. 
Highly active esterifying and hydrolyzing cho- 

lesterol esterase systems have been demonstrated 

in glycerol-water (1-1) extracts of rat intestinal 
mucosa by methods previously developed in this 

laboratory (J. Biol. Chem. 180: 615, 1949; 182: 479, 

1950). Depending on the substrate present, the 

enzyme catalyzed the synthesis or hydrolysis of 

cholesterol esters. The experiments indicated that 
the enzyme was a constant component of the 
mucosa of normal rats'and was not removed by 
prolonged washing of the lumen of the intestine 
with saline under pressure. The hydrolyzing and 
esterifying systems had the same properties and 
characteristics as those of the pancreas. Bile 
salts were an essential component of both systems. 

The activities were not influenced by the substitu- 

tion of citrate for phosphate buffer in the sub- 

strate mixtures. The cholesterol content of the 
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previous diet did not influence the occurrence or 
amount of the enzyme. A comparision of the en- 
zyme activity in the mucosa of normal rats with 
rats with 95% of the pancreas removed suggested 
that the pancreas was the primary source of at 
least a major part of the cholesterol esterase of 
the mucosa. 


Protein permeability through thin organic layers. 
H. J. Trurnit (introduced by Davin B. D111). 
Med. Division, Army Chemical Center, Md. 

A. Rothen (J. Biol Chem. 168: 75, 1947) found 
specific reactions in immunological systems where 
antibody and antigen are separated by inert, sup- 
posedly impermeable, materials. He suggested 
the existence of hitherto unknown molecular 
forces between large molecules. In order to un- 
cover the mechanism of Rothen’s effect, we re- 
peated his experiments and obtained identical 
results. We then changed the physical pattern 
of the screening material, using multiple Formvar 
screens instead of single cast screens. A similar 
approach was made by Singer (Federation Proc. 
8: 251, 1949). We found that multiple screens in- 
hibit the specific reaction more than single cast 
screens of the same total thickness. Also, collo- 
dion screens are more effective than Formvar 
screens. We then realized that so far no control 
had been made on the action of phosphate buffer 
itself. This has been the diluting agent for sera 
and antisera in Rothen’s experiments as well as 
in ours. The control experiment proved that this 
buffer removes part of the antigen through the 
screen whereas distilled water, saline solution or 
veronal buffer have no such effect. The antigen 
penetrates the screen and can be transferred to a 
conditioned control plate. This plate shows a 
specific adsorption after treatment with anti- 
serum, whereas the original plate gives corre- 
spondingly less adsorption. These results offer 
a simple explanation for Rothen’s effect. A new 
technique developed during this study will be 
outlined. 


Blood sugar and serum inorganic phosphate after 
the ingestion of D-glucose, D-fructose or D- 
xylose. D. A. TuRNER (introduced by A. B. 
Macatuvuom). Dept. of Biochemistry, Univ. of West- 
ern Ontario, London, Canada. 

Changes in the concentration of serum inor- 
ganic phosphate and of the concentration of the 
appropriate carbohydrate in the blood of normal 
human subjects have been determined after an 
oral dose of p-glucose, D-fructose or D-xylose. For 
each sugar there was a characteristic change in 
the concentration of serum inorganic phosphate. 
Changes in the concentration of blood xylose after 
xylose administration were much more reproduci- 
ble than either the changes in the concentration 
of glucose after a test dose of glucose, or changes 
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in the concentration of fructose after a test dose 
of fructose. Tween 80 (Sorlate) had no effect on 
the serum inorganic phosphate or blood carbohy- 
drate when given by mouth at the same time as 
the test dose of glucose. Similar results were ob- 
tained for fructose and xylose. These findings are 
discussed from the point of view of the possible 
metabolism of xylose and its possible phosphoryla- 
tion during absorption. The xylose tolerance test 
would appear to be a much better test of absorp- 
tion from the gastro-intestinal tract in man than 
either the glucose or the fructose tolerance test. 


A micro technique for identification of organic 
compounds using isotopic indicators and paper 
chromatography. StpNEY UDENFRIEND (intro- 
duced by MiLpREp Coun). Dept. of Biological 
Chemistry, Washington Univ. Med. School, St. 
Louis, Mo. 

Isotopic indicators and paper chromatography, 
as used in the isotopic derivative method of amino 
acid analysis, can be employed for rigorous iden- 
tification of microgram quantities of compounds. 
A reagent is synthesized in two isotopic forms, 
with isotopes that can be determined accurately, 
one in the presence of the other. The unknown sub- 
stance and the compound being used for compari- 
son are converted to derivatives of the reagents, 
each with a different isotope. The two derivatives 
are then mixed and subjected to chromatography 
on paper. If the two derivatives are identical 
then one band results in which the proportions 
of the two isotopes remain constant throughout. 
This is ascertained by cutting the band into con- 
secutive transverse strips and measuring the 
isotope proportions in each. If the substances are 
not identical then the isotope ratio will vary from 
one end of the band to the other. The technique 
has been applied to the identification of a sub- 
stance isolated from paper chromatograms of 
tissue extracts, having an R; similar to y-amino- 
butyric acid. An authentic sample of S*> labelled 
pipsyl y-aminobutyric acid was mixed with the 
I! Jabelled pipsyl derivative of the unknown. 
One band resulted with ratios of I! to S% of 
0.433, 0.449, 0.439, 0.433, in consecutive strips. A 
mixture of S*5-pipsyl leucine with [I'*!-pipsyl iso- 
leucine yielded one band with ratios of 3.35, 2.23, 
1.90, 1.63, 1.38, in consecutive strips. Similarly, 
$*5-pipsyl valine and I'*!-pipsyl norvaline yielded 
one band with consecutive ratios of 0.078, 0.136, 
0.253, 0.498, 1.07, 1.26, 3.17. 


Influence of cortisone on proline oxidation. W. W. 
UmBREIT AND N. E. Tonuazy.* Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

Proline oxidation by unwashed isotonic rat kid- 
ney homogenates is markedly decreased by the 
second day after adrenalectomy and remains at 
a low level thereafter. Treatment of the adrenalec- 
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tomized animals (maintained on saline) with 05. 
to 1 mg. cortisone daily maintains the activity 
of the proline oxidizing system or restores it to 
normal if treatment is instituted even weeks after 
adrenalectomy. The proline is oxidized to gluta- 
mate which is oxidized to completion via the tri- 
carboxy acid cycle. Adrenalectomy and cortisone 
treatment do not markedly affect the ability of 
kidney homogenates to oxidize glutamate or other 
members of the cycle. The effect of cortisone ap- 
pears to be primarily upon the level of the proline 
oxidizing enzyme. In adrenalectomized animals, 
the rate of proline oxidation is related to the 
amount of cortisone supplied. 


Carbon dioxide fixation in dicarboxylic acids. 
M. F. Urrer. Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. 

Previously it has been shown that pigeon liver 
preparations incorporate CO: in oxalacetate in 
the presence of ATP. Ochoa and collaborators 
have shown fixation of CO. in 1-malate by a 
malate-TPN enzyme also obtained from pigeon 
liver. The relationship of these two processes is 
not understood. By examining the relative specific 
activities of the two acids after CO> fixation under 
various conditions an insight into the problem 
has been obtained. When dialyzed pigeon liver 
extracts are incubated with C!4O., oxalacetate, 
malate, and ATP, the specific activity of the 
oxalacetate is 3-4 times that of malate after short 
incubations. The ratio approaches 1 after longer 
incubation, presumably through the action of 
DPN-malic dehydrogenase. Prior treatment of 
the extract with a brain preparation capable of 
destroying DPN increases the specific activity 
ratio of oxalacetate to malate to 9. These results 
make it very unlikely that malate is a precursor 
in the fixation of CO: in oxalacetate. However, 
when TPN is substituted for ATP, the converse 
situation occurs with the specific activity of 
malate 3-4 times that of oxalacetate after short 
incubations and an approach to 1 after longer 
incubation. The foregoing results may be explained 
by either of the two following hypotheses: a) two 
separate mechanisms for CO, fixation exist, an 
ATP-dependent system for oxalacetate and 4 
TPN-dependent system for malate; b) CO: is 
fixed in some intermediate compound which may 
be directed toward oxalacetate by ATP or to- 
ward malate by TPN. 


A semi-micro synthesis of C'‘-carboxyl labeled 
acetate. J. T. VAN BruaGen,* Ceci K. Cuay- 
comB,* Tyra T. HutcHens,* anp Epwarp S. 
West. Dept. of Biochemistry, Univ. of Oregon 
Med. School, Portland. 

Previously described syntheses of acetate by 
carbonation of a methyl grignard reagent have 
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generally involved macro quantities of reagents. 
In addition, specialized equipment not generally 
available to the small isotope laboratory has been 
required. An apparatus (slide 1) is described, 
which is easily assembled by a semi-skilled glass 
blower from inexpensive, readily available parts. 
The other essential equipment required is a water 
aspirator and a small liquid nitrogen cooling bath 
or its equivalent. Using the technique presented, 
1to 1 millimolar quantities of carboxyl labeled 
acetate can be synthesized in 85 to 90% yields in 
a minimum of time. By controlled timing and 
addition of reagents in the completely closed sys- 
tem, a good yield of product is assured, and com- 
plete control of the isotopic agent is maintained. 
The apparatus may be adapted readily to the 
synthesis of many other similar products. 


A modified method of estimation of xanthine 
oxidase activity in tissue homogenates. J. C. 
Van METER AND J. J. OLESON (introduced by 
I.S. Danretson). Lederle Labs. Division, Ameri- 
can Cyanamid Company, Pearl River, N. Y. 

In the course of testing the effect of diet on rat 
liver xanthine oxidase using the method of Axel- 
rod and Elvehjem (J. Biol. Chem. 140: 725, 1941), 
some anomalous results were obtained. A number 
of ‘zero’ livers simiar to those described by 
Richert, Edwards and Westerfeld (J. Biol. Chem. 
181: 255, 1949) were found. This phenomenon was 
attributed to the presence of endogenous sub- 
strate in the liver and a low enzyme concentration. 
It was possible by the use of 2-amino-4-hydroxy-6- 
formylpteridine (AHFP) as a specific xanthine 
oxidase inhibitor (Lowry, BESSEY AND CRAWFORD. 
J. Biol. Chem. 180: 399, 1949) to negate the effect 
of the endogenous substrate present in the liver. 
Factorial experiments to determine the effect of 
AHFP, hypoxanthine, xanthine and the time 
interval after addition of substrate were per- 
formed. It was found that AHFP as an inhibitor 
and hypoxanthine as a substrate, alone and in 
conjunction, produced statistically significantly 
higher enzyme titers than those obtained by the 
original method. The mean rate of oxygen uptake 
approaches a maximum forty minutes after addi- 
tion of substrate and remains approximately 
constant for the next sixty minutes. This latter 
corresponds to the linear part of the curve of oxy- 
gen uptake versus time after addition of substrate, 
used by Axelrod and Elvéhjem for the calculation 
of enzyme activity. On the basis of the above 
findings, a modified method for the estimation of 
xanthine oxidase activity in tissue homogenates 
is proposed. 


A comparison of D-3, glyceraldehyde phosphate 
dehydrogenase from yeast and from skeletal 
muscle. SipNEY F. VELICK AND SIDNEY UDEN- 
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FRIEND.* Dept. of Biological Chemistry, Wash- 

ington Univ. Med. School, St. Louis, Mo. 

That configurational differences exist between 
glyceraldehyde phosphate dehydrogenases crys- 
tallized from yeast and from rabbit muscle is 
shown by the demonstration of Krebs and Najjar 
that they are immunologically distinguishable. 
We have analyzed the yeast enzyme for several 
amino acids by microbiological procedures for 
comparison with previous analyses of the muscle 
enzyme by Velick and Ronzoni. In addition we 
have carried out parallel analyses of several amino 
acids by the isotope derivative indicator method 
of Kesten, Udenfriend, and Levy on enzymes from 
the two sources. Some of the results are sum- 
marized as gm/100 gm. protein. The first figure is 
for muscle, the second for yeast. GLU. 5.7, 4.2; 
ASP. 10.1, 9.4; ALA. 7.1, 7.3; GLY. 5.9, 4.9; PRO. 
3.4, 3.9; METH. 2.7, 2.8; VAL. 12.0, 11.2; ARG. 
5.2, 6.0; HIS, 5.0, 3.5; LYS. 9.4, 10.7; THR. 5.2, 
6.0; SER. 4.4, 4.7; AMIDE N. 0.95, 0.72. In both 
proteins there is a considerable excess of free 
basic over free acidic groups and yet both pro- 
teins are isoelectric in phosphate buffers in the 
acid region. This apparent anomaly is due to the 
strong affinity of the enzymes for phosphate ions. 
The characteristic features in composition of the 
muscle enzyme are shared by the enzyme from 
yeast. However, many of the differences ob- 
served are significant and it may be concluded, 
in agreement with other evidence, that the two 
proteins are similar but not identical. The terminal 
amino groups are being investigated. 


Peptides released in the enzymatic conversion of 
ovalbumin to plakalbumin. C. A. VILLEE, K. 
LINDERSTRGM-LANG* AND M. OrrEesEen.* Chem- 
ical Dept., Carlsberg Lab., Copenhagen, Den- 
mark. 

The conversion of ovalbumin to plakalbumin by 
an enzyme from Bacillus subtilis was discovered 
by Linderstrém-Lang and Ottesen. In this reac- 
tion, approximately 1% of the protein is split 
off and appears as a mixture of peptides. By means 
of starch column chromatography these peptides 
and their hydrolysates were separated and ana- 
lyzed. The peptides were obtained by precipitat- 
ing the protein, after a given reaction period, with 
10% trichloracetic acid and extracting the TCA 
with ether. The aqueous solutions of peptides 
were then concentrated by lyophilization and 
aliquots were placed on columns. A variety of 
solvents were tried but for routine purposes a 
mixture of 1 butanol:2 n-propanol:1 0.1 N aqueous 
HCl followed by 2 n-propanol:1 0.5 N aqueous 
HCl was used. For the first 5 hours of reaction, 
the peptides upon hydrolysis yielded only ala- 
nine, valine, glycine and aspartic acid. No glu- 
tamic acid was found. When the unhydrolyzed pep- 
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tides were placed on columns they were separated 
into 3 distinct fractions, A, B, and C. The ap- 
pearance of fractions A and C in the reaction is 
correlated with the ammonium sulfate titration, 
shown by Linderstr@m-Lang and Ottesen to be 
a@ measure of the conversion of ovalbumin to 
plakalbumin. In contrast, fraction B is produced 
by a second step, not correlated with this conver- 
sion. The fractions isolated from one column were 
dried, hydrolyzed with 6 n HCl, and analyzed on 
other columns. Fraction C proved to contain 
alanine alone, fraction A contained all 4 amino 
acids in the ratio 3 alanine:1 valine:1 glycine:1 
aspartic acid and fraction B contained the 4 
amino acids in equimolar quantities. 


Glutamo- and asparto-transferases. HEINRICH 
WaeELscH, Ernest Borek, NATHAN Grosso- 
wicz* anD Mocens Scuov.* Depts. of Bio- 
chemistry, N. Y. State Psychiatric Inst. and 
Columbia Univ., New York City. 

Studies on the recently discovered enzyme sys- 
tems (116th meeting, Am. Chem. Soc., Sept., 
1949) which exchange the amide group of gluta- 
mine and asparagine with hydroxylamine have 
been continued. The enzymatic synthesis and 
splitting of y-glutamo- and 8-aspartohydroxamic 
acid occurs with washed cells and cell free ex- 
tracts of several microorganisms, as well as with 
pigeon brain and liver homogenates. The enzymes 
were studied in detail in cell-free extracts of 
Proteus vulgaris. The addition of phosphate to 
extracts, dialysed for 48 hours, did not change the 
rate of enzymatic synthesis. The expected libera- 
tion of ammonia during the enzymatic synthesis 
is difficult to establish quantitatively since the 
extracts possess weak glutaminase and strong 
asparaginase activity. The pH dependence curve 
of glutamohydroxamic acid synthesis (optimum 
ca. 8) reflects only the pu dependence of the 
synthetic process. In the case of aspartohydrox- 
amic acid the curve is a composite of the pH 
dependence of synthesis and of splitting, since 
the extracts show considerable activity in split- 
ting aspartohydroxamic acid. Over the whole 
pH range studied there is no formation of chro- 
mogenic material, detectable with the ferric chlo- 
ride reaction, if glutamine is replaced by glutamic 
acid. However, aspartic acid at low px levels 
produces considerable chromogenic material. The 
enzymatic synthesis of glutamohydroxamic acid 
is inhibited by a variety of amino acids. The 
mechanism of this inhibition will be discussed. 


Distribution of N’* in the amino acids of Rhodo- 
spirillum rubrum supplied N2"°. A. C. WAGEN- 
KNECHT* AND R. H. Burris. Dept. of Bio- 
chemistry, Univ. of Wisconsin College of 
Agriculture, Madison. 
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Seventeen amino acids and ammonia were sepa- 
rated quantitatively from an acid hydrolysate of 
Rhodospirillum rubrum cells by chromatography 
on starch columns. The most abundant amino 
acids were glutamic acid, alanine, valine, lysine, 
glycine, arginine and leucine-isoleucine. An jl- 
luminated culture of R. rubrum was grown for 3 
days on a medium containing 20 mg/liter of am- 
monium nitrogen; malic acid was the carbon 
source. The culture then was aerated with N"- 
enriched N» for 30 minutes. The cells were inac- 
tivated with acid, recovered and hydrolyzed with 
acid. The amino acids separated on a large starch 
column were analyzed for their N'5 content. The 
compound showing greatest N enrichment was 
ammonia, followed by the alanine-glutamic acid 
mixture, aspartic acid and the leucine-isoleucine 
mixture. The monoaminomonocarboxylic acids 
and arginine were intermediate in N' content 
and the lysine, histidine and cystine were lowest 
in N}5 enrichment. This distribution of N15 among 
the amino acids of R. rubrum was very similar to 
that observed earlier when Azotobacter vinelandii 
was allowed to fix N!5-enriched No». 


Oxidation by cytochrome oxidase of reduced cyto- 
chrome c. W. W. Warnio, P. Person, S. J. 
CooPERSTEIN AND B. Eicueu (introduced by 
R. H. Barnes). Bureau of Biological Research, 
Rutgers Univ., New Brunswick, N. J., and Dept. 
of Anatomy, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

A ‘solubilized’ preparation of cytochrome oxi- 
dase has been previously reported. The addition 
of 2% of sodium desoxycholate, and then 3% of 
sodium desoxycholate to the precipitate, followed 
in each instance by high-speed centrifugation, 
yields a preparation of high activity. The Qo:- 
protein of the preparation used here was 2650 at 
25°. The oxidation of reduced cytochrome c was 
followed spectrophotometrically and the effect 
of various factors studied. Phosphate buffers 
(Na:HPO,-KH:2PQ,, pu 7.4) at the highest con- 
centrations studied (0.1 to 0.2 m final concentra- 
tion) inhibited the oxidation. The rates at the 
lower concentrations (0.005 to 0.05 m final con- 
centration) were constant. The effect of pH was 
studied in phosphate buffers of 0.033 m final 
concentration over the range 8.6 to 4.6 at intervals 
of approximately 0.2 of a pH unit. The px optimum 
was at 6.67 + 0.15. Sodium desoxycholate inhibited 
the oxidation at concentrations approximately 
75 times that added with the oxidase. Concentra- 
tions 37 times that added with the oxidase had no 
effect. 


Effect of epinephrine on glucose uptake, glycogen 
formation and lactic acid production in isolated 
rat diaphragm. Orro WaLAas AND Eva WALAAS 
(introduced by G. T. Cort). Dept. of Biological 
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Chemistry, Washington Univ. School of Medi- 

cine, St. Louis, Mo. 

Methods for the determination of microgram 
quantities of glycogen were reexamined. Owing to 
its solubility in 70% alcohol (about 6 yug/ml.), 
serious losses of glycogen occur, unless alcohol 
yolumes are kept below 1 ml. and reprecipitation 
of glycogen is omitted. Diaphragms from rats of 
about 100 gm. of body weight were soaked for 20 
minutes in ice-cold Ringer’s solution in order to 
remove preformed lactic acid. Of 2.84 mg. of glu- 
cose taken up per gram of diaphragm per hour 
(average of 16 experiments), 48% were recovered 
as glycogen and 25% as lactic acid. In the presence 
of epinephrine (1 ug/ml. of medium), glucose up- 
take was 1.9 mg. (average of 10 experiments), 
glycogen decreased 13% from its initial value and 
lactic acid formation increased 43% over that 
found in normal diaphragm, all statistically sig- 
nificant changes. O2 consumption and R.Q. were 
not significantly different from normal. The low 
recovery (40% of glucose uptake) is probably 
the result of accumulation of hexosemonophos- 
phate. Diaphragms of rats injected subcutane- 
ously one hour previously with 0.02 mg. of epi- 
nephrine showed a ‘very low initial glycogen 
content; during incubation (in, the absence of 
epinephrine) glucose uptake was slightly increased 
(3.22 mg., average of 10 experiments), glucogen 
deposition was not changed significantly from 
normal, while lactic acid formation was 20% 
below normal, a difference of marginal signifi- 
cance. These rather minor changes probably re- 
flect alterations in the hormonal balance produced 
by the injection of epinephrine. 


Synthesis of visual pigments from the retinenes. 
GrorGE WALD AND Paut K. Brown (introduced 
by J. T. Epsauu). Biological Laboratories, Har- 
vard Univ., Cambridge, Mass. 

The light-sensitive pigment of rod vision, rho- 
dopsin, is synthesized in vivo in two ways: from 
the yellow products of its bleaching, retinene: 
and protein; and from the colorless products, 
vitamin A, and protein. The regeneration from 
tetinene; occurs slightly even in aqueous solution, 
though with a yield of at most 15% (Kiihne; 
Hecht et al.). We have found that when cattle or 
frog rhodopsin in aqueous solution is flooded with 
synthetic retinene,, it regenerates about 70% 
in the dark after bleaching by light. Rhodopsin 
is also synthesized by mixing its colorless protein 
moiety in aqueous solution with synthetic reti- 
nene,. There is no evidence that other molecules 
participate in this reaction. It is a spontaneous, 
ie. an energy-yielding process; the bleaching of 
thodopsin requires energy, usually in the form of 
light. The synthesis is inhibited competitively 
by formaldehyde, and also by such retinene- 
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trapping reagents as hydroxylamine. When rho- 
dopsin-protein is mixed in aqueous solution with 
synthetic retinene2, a light-sensitive pigment is 
formed with its spectrum displaced in the direc- 
tion of porphyropsin. Porphyropsin-protein, 
mixed with both retinenes, yields about the same 
results as rhodopsin-protein. These experiments 
in fact involve the synthesis in vitro of rhodopsin 
from crystalline vitamin A,, and of a comparable 
light-sensitive pigment from highly purified vita- 
min A». The vitamins A were oxidized to the corre- 
sponding retinenes, not by a retinal process, but 
on manganese dioxide. The pathways of these 
syntheses however bear a significant relation to 
those which occur in the retina. 


Isolation of crystalline conalbumin. Rosert C. 
WaRNER AND IonE WEBER.* Dept. of Chemistry, 
New York Univ. College of Medicine, New York 
City. 

The conalbumin of the hen’s egg white was first 
isolated in a purified form by Longsworth, Can- 
nan and MacInnes (J. A. Chem. Soc. 62: 2580, 
1940). Their procedure entailed a precipitation 
below pu 4 in the presence of salt and was demon- 
strated to result in a product differing from the 
original protein in electrophoretic behavior. A 
method for isolating this protein without expo- 
sure to low pH has been reported by Bain and 
Deutsch (J. Biol. Chem. 172: 547, 1948) which 
yields an electrophoretically homogeneous, amor- 
phous product. Conalbumin has now been ob- 
tained in crystalline form both as the ferric iron 
complex and as the iron free protein. The conal- 
bumin was purified by salt and alcohol fractiona- 
tion after the addition of excess iron. In most of 
this work, the filtrate from the usual crystalliza- 
tion of ovalbumin by ammonium sulfate was used 
as the starting material. Alcohol fractionation of 
egg white without prior removal of ovalbumin or 
globulins has also been employed. The purified 
protein was crystallized as needles or elongated 
prisms from 10% ethyl alcohol at the isoelectric 
point in the presence of 0.02 m sodium chloride. 
After removal of the iron, the protein can be 
crystallized in a different crystalline form by a 
similar procedure. The reddish brown crystalline 
iron complex contains two moles of ferric iron 
per mole of conalbumin. It is electrophoretically 
homogeneous above pH 4 in 0.1 ionic strength 
buffers. 


Effects of narcotics and convulsants on rat tissue 
metabolism. James L. Wress* anv K. A. C. 
Exurotr. Montreal Neurological Inst., McGill 
Univ., Montreal, Canada. 

The effects of a number of narcotic and con- 
vulsant drugs have been studied on the metab- 
olism of isotonic suspensions of brain, of teased 
testis, and of kidney cortex slices, in bicarbonate- 
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buffered medium. Accompanying the well-known 
inhibition of oxygen uptake of brain tissue by 
narcotics, a marked increase occurs in lactic 
acid formation. The rate of glycolysis increases 
with increasing narcotic concentration reaching 
@ maximum when the respiration is inhibited 50 
to 60%, and then decreases. The maximum may 
exceed the rate of anaerobic glycolysis. Total 
glucose utilization (calculated) is greatly in- 
creased. Under anaerobic conditions the glycoly- 
sis is not appreciably affected until the narcotic 
concentration is about the optimal for aerobic 
glycolysis. The concentration required for maxi- 
mum aerobic glycolysis, 1.5mm for sodium pento- 
barbital (Nembutal), varies from drug to drug 
but bears some relation to the narcotic potency 
of the drug. In the presence of Nembutal, suc- 
cinate stimulates oxygen uptake but does not 
affect the glycolysis while ascorbate stimulates 
oxygen uptake and abolishes the extra aerobic 
glycolysis. L-glutamate oxidation was inhibited 
by Nembutal. Results with testis were similar to 
those with brain. With kidney cortex slices similar 
inhibition of respiration was obtained with or 
without glucose, and oxidation of i-glutamate, 
and the concomitant acid disappearance, were 
struugly inhibited. Metrazole, coramine and picro- 
toxin have little effect on brain tissue metabolism 
until a relatively high concentration is reached, 
when respiration is somewhat inhibited (60% 
with 50 mm metrazol) with very little increase in 
glycolysis. 


Photochemical oxidation of amino acids, 6-lacto- 
globulin and lysozyme in the presence of meth- 
ylene blue. LEopoLp WEIL AND JEANNE MAHER.* 
Eastern Regional Research Lab., Philadelphia, 
Pa. 

Amino acids irradiated with visible light in the 
presence of traces of methylene blue undergo 
photo-oxidation to a varying degree. It was found 
by the manometric technique that tryptophane, 
tyrosine, histidine, methionine and cysteine were 
rapidly oxidized but the rest of the amino acids 
acted sluggishly or not at all. Irradiation of crys- 
talline 8-lactoglobulin resulted in complete disap- 
pearance of tryptophane and a parallel decrease 
in solubility when 16 mols of oxygen per mol of 
protein had been taken up. Tyrosine decreased 
only after the complete elimination of trypto- 
phane. Results obtained with irradiated crystal- 
line lysozyme strongly indicate that tryptophane 
is an essential part of this enzyme. Changes ob- 
served in the ultraviolet spectrum during irradia- 
tion were in line with the decrease of tryptophane 
and tyrosine. Under anaerobic condition, no reac- 
tion took place, indicating that these reactions 
were entirely due to oxidation. 
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An investigation of-an electrophoretically homo. 
geneous mucoprotein isolated from normal hu- 
man plasma. Henry E. WeIMER,* Joun W. 
MEHL AND Ricuarp J. WinzLER. Dept. of Bio- 
chemistry and Nutrition, Univ. of Southern Cali- 
fornia School of Medicine, Los Angeles. 

A mucoprotein isolated from pooled, normal, 
human plasma by ammonium sulfate fractiona- 
tion has been found to be electrophoretically 
homogeneous at pH values from 1.5-8.5. The mate- 
rial was found to be isoelectric at px 1.8. The low 
isoelectric point is believed to be due to the pres- 
ence of sulfuric acid ester groups in the molecule 
since there is an excess of sulfur over the cystine- 
cysteine and methionine content, and after mild 
acid hydrolysis of the material a positive test for 
sulfate can be obtained with barium chloride and 
benzidene reagents. This mucoprotein migrates 
with the a-1 globulins at pu 8.5 and can be demon- 
strated as a separate component in untreated 
serum at pH 4.5. At this px it migrates toward the 
anode with a mobility of 4.2 X 10-5 CM2/sec/volt. 
Increased serum levels have been demonstrated 
electrophoretically in the serum of patients with 
cancer, with pneumonia, and with rheumatoid 
arthritis. This mucoprotein is a component of 
serum polysaccharides and of seromucoid investi- 
gated by other workers. Chemical analysis of the 
material yielded the following values: hexose- 
16.4%; hexosamine-11.9%; nitrogen-10.3%; lipid- 
3.6%; sulfur-1.02%; ash-1.8%. The amino acid 
composition as determined by microbiological 
assay is similar to that of the other plasma pro- 
teins. The molecular weight determined from 
analytical data is approximately 51,000. 


Oxidation of isotopic palmitic acid in animal tis- 
sues. Sipney WeinHousE, Rutu H. MIL.ine- 
TON* AND Murray E. Voux.* Research Inst. 
and Dept. of Chemistry, Temple Univ., Phila- 
delphia, Pa. 

Supplementing previous studies with short- 
chain fatty acids, the metabolism of isotopically 
(carboxyl) labeled palmitic acid was studied in 
surviving animal tissues. In slices and whole 
homogenates of rat liver, and in washed homoge- 
nates supplemented with adenosine triphosphate 
palmitate undergoes two metabolic transforma- 
tions; complete oxidation to COz and conversion 
to acetoacetate. Both processes are of approxi- 
mately equal magnitude in contrast with the 
behavior of short-chain acids which, under the 
same circumstances, are converted predominantly 
to acetoacetate. The labeled palmitate carboxyl 
carbon was found distributed approximately 
equally between the carbonyl and carboxy! car- 
bons of acetoacetate. In washed homogenates 
fumarate in low concentrations enhanced the 
oxidation of palmitate as measured by incorpora- 
tion of isotopic carbon in the respiratory COs, 
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and at the same time diminished production of 
acetoacetate. Oxidation of palmitate was ob- 
served in pigeon-breast and heart homogenates 
and in slices and homogenates of rat kidney and 
heart; but little or no oxidation occurred in rat 
brain or skeletal muscle homogenates. The data 
provide unequivocal evidence for extrahepatic 
oxidation of long-chain fatty acids and indicate 
that the enzymes which act on the higher fatty 
acids are the same ones responsible for the catab- 
olism of the short-chain acids. 


An enzymic approach to determination of crude 
fiber. A. WeINSTocK AND G. Harvey BENHAM 
(introduced by Martin E. Hanke). Dept. of 
Biology, Illinois Inst. of Technology, Chicago, 
Ill. 

The crude fiber content of foodstuffs as deter- 
mined by the Weende method does not represent 
a true value because much of the indigestible mat- 
ter is dissolved during the acid-alkali hydrolysis. 
Enzymic digestive methods have been found to 
give a close correlation to the digestibility or 
feeding value of the material under question. 
Methods suggested by Horwitt, Remy, Woodson, 
and others take from five to eight days for com- 
pletion. A method is described using potent 
commercial enzyme preparations such as Rho- 
zyme-S and Polidase whereby values for the true 
indigestible matter are obtained in a reduced time 
interval. Starch is solubilized at pu 4.9 and 50°C 
in one hour, and protein in a further 20 hours. The 
digestion residues are filtered through alundum 
extraction thimbles, dried, weighed, ashed, and 
reweighed, the loss in weight beifig the crude 
fiber. Values of 4.0% indigestible matter were ob- 
tained in yellow corn meal compared with 0.9% 
by the Weende method. These results were dupli- 
cated using known mixtures. It is repeatedly 
found that the Weende method gives values about 
3+ times too low. Consequently the enzymic ap- 
proach described gives values which are consis- 
tent with the actual content of indigestible matter 
by a method which is simple and readily adaptable 
to routine work. 


Synthesis of labile methyl groups by animal tis- 
sues in vivo and in vitro. ARNOLD D. WrE.tcn* 
AND Warwick Sakami. Depts. of Biochemistry 
and Pharmacology, Western Reserve Univ., School 
of Medicine, Cleveland, Ohio. 

In previous work (Sakami and Wood, unpub- 
lished) the methyl carbon of acetone has been 
found to appear in labile methyl groups and to 
contribute to the formation of the formate or 
formate derivative from which the §-carbon of 
serine if formed. The formation of ‘formate’ from 
acetone suggested that synthesis of labile methyl 
groups might occur over this pathway. Conver- 
sion of formic acid to labile methyl has been ob- 
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tained in rats injected repeatedly with C'‘-for- 
mate. The crude protein fraction was separated 
from the tissues and hydrolyzed with HI to release 
the methyl group of methionine as CH;I; radio- 
activity of (CHs3)s4NI formed from this was not 
altered by recrystallization. Rat liver slices were 
incubated in the presence of C'-formate, homo- 
cysteine, dimethylaminoethanol, folic acid and 
vitamin B,2. After removal of unreacted HCOOH 
and hydrolysis, methionine was isolated and de- 
graded with HI; (CH;),NI, with radioactivity 
unaltered by recrystallization, was obtained. Cho- 
line chloride, isolated from the slices via the 
reineckate and chloroplatinate, was converted to 
(CH;)N and recovered as (CH3)4NI the radio- 
activity of which was unaltered. by recrystalliza- 
tion. In progress are studies of homogenates and 
of the possible role of folic acid and vitamin Bi 
in the synthesis by various tissues of compounds 
containing methyl groups. 


Ratio of sickle cell anemia to normal hemoglobin 
in sicklemics. InERT C. WELLS AND Harvey A. 
IraNo (introduced by L. ZECHMEISTER). Gates 
and Crellin Labs. of Chemistry, California Inst. 
of Technology, Pasadena. 

The discovery was made in these laboratories 
that the hemoglobin of persons having sickle cell 
anemia differs from normal hemoglobin and that 
both hemoglobins occur in persons with sicklemia 
(Science 110: 548, 1949). It was inferred that 
sickle cell anemia was inherited by an individual 
from sicklemic parents. The results of the genetic 
study of J. V. Neel (Science 110: 64, 1949) are in 
accord with this conclusion. Since sickle cell 
anemia (SCA) hemoglobin and normal hemoglobin 
occur together in the erythrocytes of sicklemic 
persons, such individuals offer the possibility of 
studying the genetic control of hemoglobin synthe- 
sis. It was reported by us (Science 110: 543, 1949) 
that in a pooled sample of blood from 5 sicklemics 
the SCA hemoglobin constituted 39% of the total. 
To ascertain whether this percentage is charac- 
teristic of sicklemics or not, the percentage of 
SCA hemoglobin in the blood of 20 sicklemics has 
been measured using the procedure previously 
employed. These were adult persons selected by 
chance. Among these individuals, the SCA hemo- 
globin composed from 24% to 43% of the total 
hemoglobin. Approximately one-third of the cases 
fell in the range 39% to 42%. From these results 
it appears that there is no ratio of the two hemo- 
globins which is characteristic of sicklemics. Fac- 
tors which might affect the ratio are being studied. 


Metabolism of intravenous testosterone in the 
human. C. D. West* anp L. T. Samuets. Dept. 
of Biological Chemistry, University of Utah Col- 
lege of Medicine, Salt Lake City. 

Crystalline testosterone in serum albumin solu- 
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tion has been administered intravenously to sev- 
eral human subjects in doses up to 200 mg. Fol- 
lowing this administration it is possible to measure 
and follow the blood levels of testosterone and 
its metabolites. The testosterone concentration 
in the blood decreases rapidly usually to zero dur- 
ing the first hour after injection. Approximately 
60% of the administered testosterone can be ac- 
counted for as increased amounts of conjugated 
17-ketosteroids in the urine during the first 24 
hours. The peak excretion of urinary 17-keto- 
steroids occurs during the first 2 hours when an 
average of 30% is excreted. Small amounts of 
non-conjugated 17-ketosteroids can be demon- 
strated in these post-injection urines. Conjugated 
17-ketosteroids can be demonstrated in the blood 
during this period of increased urinary excretion. 
smaller amounts of non-conjugated 17-ketoste- 
roids were also found in the blood. Conjugated 
a-8 unsaturated steroids can be demonstrated 
in the urine for several hours after injection. In 
the immediate post-injection urines small con- 
centrations of non-conjugated a-8 unsaturated 
steroids are found. In patients with liver disease 
the rate of metabolism of intravenous testosterone 
is depressed. 


Composition of rat liver xanthine oxidase and its 
inhibition by tetraethylthiuramdisulfide (anta- 


buse). W. W. WesTEeRFELD, Dan A. RicHERT* 

AND RAYMOND VANDERLINDE.* Dept. of Bio- 

chemistry, Syracuse Univ. College of Medicine, 

Syracuse, N.Y. 

In vitro addition of tetraethylthiuramdisulfide 
(antabuse) to a rat liver homogenate inhibited 
its xanthine oxidase activity from 50% to 100%. 
Milk xanthine oxidase alone or when added to a 
liver homogenate containing antabuse was not 
inhibited. Methylene blue added to the aerobic 
system overcame the antabuse inhibition of the 
liver enzyme; dehydrogenation of xanthine was 
unaffected but autooxidation of xanthine oxidase 
was inhibited by antabuse. Heating the liver 
homogenate at 56° for 5 minutes destroyed the 
antabuse sensitivity of the xanthine oxidase 
without otherwise affecting the enzyme. Longer 
heating also reduced its capacity to react with 
atmospheric oxygen without affecting its dehy- 
drogenase activity. Rat liver xanthine oxidase 
behaved as a single entity during its purification; 
the purified enzyme responded to antabuse, meth- 
ylene blue, and 56° heating in the manner de- 
scribed for the enzyme in the homogenate. The 
results indicate that rat liver xanthine oxidase is 
similar to the milk enzyme, but is attached to 
some other constituent that confers antabuse- 
sensitivity upon the complex. By analogy with 
succinoxidase the possibility that this identified 
constituent is phospholipid is being investigated. 
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Succinoxidase activity was completely inhibited 
by antabuse and was destroyed by heating at 56° 
for 5 minutes. By contrast, the d-amino acid 
oxidase activity of a rat liver homogenate was 
not affected by antabuse, methylene blue, or 
heating at 56°C. 


Xanthine metabolism in the rat. J. N. Wru.taws, 
Jr.,* Pottip FEIGELSON,* AND C. A. ELvensem. 
Dept. of Biochemistry, College of Agriculture, 
Univ. of Wisconsin, Madison. 

Liver xanthine oxidase activity in the rat has 
been observed to be highly dependent upon the 
level of dietary protein. This variation with diet 
offered a means of observing the relationship be- 
tween in vitro and in vivo activity of this enzyme. 
Two groups of rats were given 6% casein and 18% 
casein + 0.25% methionine rations, respectively, 
for 3 weeks. The animals were then injected in- 
traperitoneally with 25 mg. xanthine per 100 gm. 
body weight and the urines collected at intervals 
for one week. The animals were then killed for 
in vitro liver xanthine oxidase determinations. 
Allantoin excretion was determined in the urine 
collections to obtain an in vivo estimation of 
xanthine oxidase activity. Contrary to expecta- 
tion, the rats with very low in vitro liver xanthine 
oxidase activity, (those fed the 6% casein ration) 
showed an output of allantoin about double that 
of the animals with normal liver activity. More- 
over, the allantoin excretion accounted for less 
than 10% of the injected xanthine in both groups. 
Attempts to account for the injected xanthine as 
any of the purines both in urine and feces failed. 
Our results indicate that in vitro measurements 
of xanthine oxidase may not be an indication of 
the actual rate of xanthine oxidation in the intact 
animal. It appears that exogenous xanthine may 
be metabolized by a pathway other than that of 
simple oxidation to allantoin and subsequent 
urinary excretion. 


Chromogenic values of ketosteroids in the Zim- 
mermann reaction. HILDEGARD WILSON (intro- 
duced by Konrap Dosriner). Sloan-Kettering 
Inst. for Cancer Research, New York City. 

The Zimmermann reaction is employed for the 
quantitative determination of individual keto- 
steroids isolated from human urine to establish 
steroid excretion patterns. Since various keto- 
steroids give different chromogenic values, the 
use of a single reference standard such as andros- 
terone does not give absolute values for the 
amounts of each steroid excreted. Therefore the 
relative intensities of ketosteroids commonly 
found in human urine were determined by the 
Zimmermann reaction as modified by Callow at 
25°C. and also by an adaption for micro amounts 
at 0°C. When the colors were developed at 25°C. 
and read after 50 minutes the chromogenic values 
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rlative to androsterone (=100) were as follows: 
dehydroisoandrosterone, 100; A? 3_androsten-17- 
me, 106; androstane-3,17-dione, 116; A‘-andro- 
stene-3, 17-dione, 129; 11-hydroxyandrosterone, 62; 
stiocholanolone, 112; etiocholane-3,17-dione, 114; 
s*1-etiocholenolone, 117; 11-ketoetiocholanolone, 
\I7; pregnan-3a-ol-20-one, 15; and allopregnan- 
%,-0l-20-one, 15. The results also indicate wide 
variations in the rates of reaction. Androstane- 
3,17-dione, etiocholane-3,17-dione, A*""!-etio- 
cholenolone and _ 11-ketoetiocholanolone have 


especially rapid color development. With both 
techniques the greatest similarity was found at 
the time of maximum color. Other results and ex- 
perimental details will be discussed. 


Incorporation of labeled amino acids into the 
protein of embryonic and tumor tissue homoge- 
nates. THEODORE WINNICK. Radiation Research 
lab., State Univ. of Iowa Med. School, Iowa City. 
When homogenates of fetal rat liver or trans- 

planted mouse mammary tumor were incubated 
vith carboxyl-C!‘-labeled glycine or alanine at 
37° under oxygen atmosphere, the uptake of C14 
by protein was several times as great as when 
homogenates of normal adult rat or mouse liver 
vere employed. The turnover of glycine and 
alanine residues in the fetal liver and tumor homo- 
genates was about 0.1 to 0.2% per hour. The in- 
corporation process in the embryonic system was 
stimulated by adding certain members of the 
Krebs tricarboxylic acid cycle. Malonate was 
inhibitory. The isolated proteins lost no CO, 
when heated with ninhydrin. After complete acid 
hydrolysis all the C' was released by ninhydrin. 
Protein from adult liver homogenate, incubated 
with glycine-C™, lost most of its radioactivity 
upon subsequent treatment with dilute NaOH. 
The C4 was apparently concentrated in a labile 
peptide fraction, associated with this protein. 
By contrast, proteins from homogenates of fetal 
liver and tumor tissue retained their C' when 
treated with alkali. The available evidence indi- 
cated that, in these systems, the C™ represented 
true incorporation of amino acids into protein 
structure. 


Relation between propagation of mouse en- 
cephalomyelitis virus and uptake of radiophos- 
phate by minced brain from mice. Ricnarp J. 
Winzier, H. E. Pearson* anp Max E. RarFet- 
son.* Depts. of Biochemistry and Nutrition, and 
of Microbiology, Univ. of Southern California 
School of Medicine, and Lab. Division of Los 
Angeles County Hospital, Los Angeles. 

It has previously been shown that minced one- 
day-old mouse brain was capable of supporting 
the propagation of Theiler’s GD VII mouse 
encephalomyelitis virus in vitro. Virus-infected 
cultures incorporate inorganic phosphate into 
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their phospholipids and nucleoproteins at rates 
significantly greater than uninfected controls. 
Minced brain from mice older than 10 days is 
unable to support virus growth. A study of the 
rates of oxygen consumption and of P* uptake 
by minced brain tissue from mice of different 
ages in the presence and absence of virus shows 
that older mouse brain has a higher initial QO, 
than one-day-old brain, but the QO2 declines at a 
very much more rapid rate than the one-day-old 
tissue. The incorporation of inorganic phosphate 
into the lipids and proteins in a 24-hour incubation 
period is much greater in the one-day-old brain 
than in older brain. The stimulating effect of the 
virus on these processes is no longer apparent in 
brain from mice older than 7 days, and corresponds 
to the ability of the tissue to support virus growth. 


Location in protoporphyrin of carbon atoms de- 
rived from a-carbon of glycine and carbon atoms 
of acetic acid. JoNATHAN WITTENBERG* AND 
Davip SHEmIN. Dept. of Biochemistry, Columbia 
Univ., New York City. 

It has been shown that 8 carbon atoms in proto- 
porphyrin are derived from the a-carbon atom of 
glycine and that most or all of the remaining 
carbon atoms are derived from both carbon atoms 
of acetic acid. This paper presents experiments 
in which the positions of the carbon atoms in 
protoporphyrins derived from the a-carbon atom 
of glycine and from acetic acid are located. C14 
labeled hemin, prepared by incubating duck blood 
with C™ methylene labeled glycine, was degraded 
by a procedure which allowed the isolation of 
individual carbon atoms. It was found that one- 
half of the total radioactivity of the prophyrin 
was present in the 4 pyrrole rings. Only the a- 
carbon atoms of the pyrroles on the same side as 
the vinyl and propionic acid side chains were 
labeled. The other one-half of the total radio- 
activity was accounted for by the methene bridge 
carbon atoms. From the data it is concluded that 
all 4 methine bridge carbon atoms are derived 
also from the a-carbon atom of glycine, that these 
carbon atoms have equal radioactivity and that 
their individual radioactivities are equal to the 
radioactivity of the individual labeled carbon 
atoms of the pyrrole rings. Also two samples of 
C labeled hemin were prepared by incubating 
duck blood with carboxyl labeled acetate and 
with methyl labeled acetate separately. The loca- 
tions of the carbon atoms which are derived from 
both carbon atoms of acetate will be presented. 
Hypotheses of porphyrin formation are discussed. 


Requirements for organic phosphate in in vitro 
oxidation of 6-carbon fatty acids. Roserr F. 
Witter (introduced by Eimer Srorz). Dept. 
of Biochemistry, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
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By measurement of the rates of acetoacetate 
formation with properly fortified rat washed liver 
particles, the requirements for inorganic phos- 
phate and adenine nucleotides for several 6-carbon 
acids, namely, hexanoate, 2-A-hexenoate, sorbate, 
B-hydroxyhexanoate, and 6-ketohexanoate, were 
investigated. In order to study the effect of high 
ATP concentration on the rate of sorbate oxida- 
tion, factors influencing the maintenance of the 
initial (added) ATP level were studied. An ele- 
vated 10-minute hydrolyzable phosphate level 
could be maintained using an enzymatic source 
of ATP, namely, a rabbit muscle protein fraction 
and 3-phosphoglycerate; whereas without the en- 
zymatic source the initial level of ATP decreased 
to a low value. With the enzymatic source of ATP 
it was possible to use considerably higher concen- 
trations of sorbate than under the usual condi- 
tions. Control experiments with added pyruvate 
showed that part of the above effects of the en- 
zymatic source of ATP might be due to the enzy- 
matic production of pyruvate from phosphoglyc- 
erate. Dinitrophenol blocked fatty acid oxidation 
and caused a decrease in the 10-minute phosphate 
to a low value, even with the enzymatic source of 
ATP. Under anaerobic conditions, where added 
pyruvate was ineffective, the enzymatic source 
maintained the level of 10-minute phosphate, and 
here again dinitrophenol caused the same effect 
as under aerobic conditions. This anaerobic effect 
of dinitrophenol is under further investigation. 


Studies on tobacco chewing. Wm. A. WoLFF AND 
W. E. Gries.* Tobacco Research Lab., Bowman 
Gray School of Medicine, Winston-Salem, N.C. 
The purpose of this study was to determine the 

dosage and metabolism of nicotine resulting from 

the chewing df tobacco, and to compare the find- 
ings with determinations made after cigarette 
smoking. Experiments were made on 21 normal 
adult males, habitual tobacco users, who chewed 
during a test period of 6} to 8 hours. Tobacco of 
known nicotine content was prepared from se- 
lected batches which had gone through all steps 
of the manufacturing process except being pressed 
into plug form. The nicotine content of the chewed 
tobacco and of the spittle was determined by the 

A.O.A.C. silicotungstate method; that of the 

blood and urine, by a method previously reported 

(J. Biol. Chem. 175: 825, 1948). The difference be- 

tween the nicotine content of the original to- 

bacco sample and that of the spittle, including 
tobacco chewed, was considered as the amount of 
nicotine absorbed. The amount of tobacco chewed 
ranged from 15.6 to 58.4 gm.; that of the nicotine 
absorbed, from 8.0 to 87.7 mg. Nicotine levels 
in the blood were determined before and after 

the period of chewing, and ranged from 0 to 0.56 

mg/l. The increase during the chewing period 

averaged 0.05 mg/l, a value slightly lower than 
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those obtained with comparable doses of nicotine 
from smoking. The amount of nicotine excreted in 
the urine was 0.55-3.43 mg. Calculated as per. 
centage of the total nicotine dose the excretion js 
about the same as found with cigarette smoking, 


Effect of temperature on P*? transport in fertile 
and infertile eggs. JEROME J. WOLKEN (intro- 
duced by M. A. Laurrer). Dept. of Biophysics, 
Univ. of Pittsburgh, Pittsburgh, Pa. 
Radioactive phosphorus as sodium phosphate 

was injected into the white of fertile and infertile 

hen’s eggs and incubated at temperatures from 
12° to 41°C. for time intervals from 0 to 120 hours, 

The rates of transport were determined by a 

measure of activity and specific activity of P* in 

the shell, white, yolk and embryo. It was found 
that P* does not come rapidly to equilibrium be- 
tween the white and yolk except in stored infer- 
tile eggs. The rates of change of activity in the 
fertile eggs are greater than those for the infertile 
eggs, and equilibrium is not established even 
after 120 hours at 41°C. Except for the first 9 
hours of incubation, transport of P* varies line- 
arly with temperature, but is accelerated in the 
fertile eggs between 30° and 41°C., the optimum 
temperature range for enzymatic reactions and 
embryonic growth. The form of the equation at 
all temperatures in both the fertile and infertile 
systems is identical to that which describes the 
rate of a first order reaction. The velocity rate 
constant for the infertile system was found to be 
temperature dependent, and to behave as any 
ordinary physical transport phenomenon. But in 
the fertile system,-the velocity rate constant is 
independent of temperature, and no mechanism 
has yet been postulated to explain this behavior. 

A theoretical interpretation of the processes of- 

fers the possible explanation that the velocity 

rate constant varies with the effective volume of 
the yolk and the permeability of the yolk men- 
brane. 


Photosynthesis studies with isotopic CO. Har- 
LAND G. Woop, GEorcE O. Burr AND Con- 
sTANCE E, Harrr.* Dept. of Biochemistry, West- 
ern Reserve Univ. School of Medicine, Cleveland, 
Ohio, Experiment Station, H.S.P.A., Honolulu. 
The photosynthetic fixation of isotopic CO2 by 

beans, sugar cane and rye has been studied. The 

sugars from 80% alcohol extracts have been de- 
graded by bacterial fermentation of the hexose 
unit. With sugar cane the 3,4 positions contained 
the highest, the 2,5 the next, and the 1,6 positions 
the lowest isotopic concentration and in general 
the relative difference was greater with shorter 
time of photosynthesis. With beans and rye the 
isotope in the 2,5 and 1,6 positions was nearly 

equal and occasionally was as high as the 3,4 

positions. The 80% alcohol soluble material from 
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rye of 1 minute exposure in light and 100 minute 
exposure in the dark has been fractionated by 
extraction with benzene at px 7.0, then continuous 
extraction with ether at pu 2.5 and finally fer- 
mentation of the sugars. On a percentage basis 
the isotope distribution was as follows: (Italics 
are for dark fixation.) benzene extract, 8.2 and 
19.1; ether soluble acids, 6.9 and 49.2; sugars, 5.2 
and 12.6; and fermentation residue, 79.2 and 17.4. 
Of the isotope administered 0.10 and 0.14% was 
fixed in the 80% alcohol extracts. The large 
amount of isotope in the residue fraction with 
light might be due to a unique photosynthetic 
product, however other interpretations will be 
considered. 


D-amino acid formation occurrence and proper- 
ties of an alanine racemase. W. A. Woop* 
ano I. C. Gunsauus. Lab. of Bacteriology, In- 
diana Univ., Bloomington. 

The finding that Streptococcus faecalis, strain 
R, grown with vitamin Bez contains p-alanine, 
whereas cells grown with pb-alanine as replace- 
ment for vitamin Bs do not form this vitamin, 
indicates a role of vitamin Bg in p-alanine forma- 
tion. Investigation of the mechanism of p-alanine 
formation has shown that a racemase is invelved, 
for which pyridoxal phosphate serves as the co- 
enzyme. Vacuum dried cells of S. faecalis, strain 
R, harvested from a complex medium containing 
0.38% cerelose, racemize 2 to 6 micromoles of 
alanine/mg.cells/hr. A cell-free racemase was 
prepared from the dried cells by sonic oscillation 
and fractionated by ammonium sulfate precipita- 
tion and adsorption on and elution from calcium 
phosphate gel. Racemase activity was followed 
manometrically with t-alanine as substrate in 
the presence of excess D-amino acid oxidase. Both 
the vacuum dried cells and the cell-free enzyme 
were partially deficient in pyridoxal phosphate 
and the purified racemase was almost completely 
resolved. With the purified enzyme in the presence 
of pyridoxal phosphate, p- or L-alanine was con- 
verted to the racemic mixture. Other amino acids 
were not racemized by these preparations. Pyri- 
doxamine phosphate did not act as a coracemase. 
Formation of alanine by transamination with 
amino acids or pyridoxamine phosphate and pyru- 
vate did not occur, nor did pyruvate, a-keto- 
glutarate, or oxalacetate stimulate the rate of 
racemization. No pyruvate could be detected 
during racemization. Assay of representative bac- 
terial species grown under various conditions 
indicates a wide distribution of alanine racemase. 
Attempts to demonstrate this enzyme in rabbit 
tissue homogenates have not revealed activity 
Within the range of assay. 


A study of non-competitive antagonism with chlo- 
romycetin and related analogs of phenylalanine. 
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D. W. Woo.tey. The Rockefeller Inst. for Med. 

Research, New York City. 

The antibacterial effects of chloromycetin were 
found to be antagonized by phenylalanine. This 
amino acid was recognized to be a structural 
analog of the antibiotic agent, and to differ from 
it in 4 ways. Most of these types of change had 
previously been used individually to convert 
metabolites into substances which antagonized 
their action competitively. The antagonism of 
chloromycetin and phenylalanine was non-com- 
petitive and could be shown only within a re- 
stricted range of concentration of the antibiotic 
agent. In order to study the structural features 
which might confer on a competitive structural 
analog, a non-competitive type-of action, phenyl- 
alanine was changed progressively one step at a 
time, by the introduction into it of the altera- 
tions which make it differ from chloromycetin. 
Thus, just the nitro group, or the dichloroacety] 
radical, or the 6-hydroxyl group, or the primary 
alcohol was built into phenylalanine, and then 
two, and then three, of these changes were made 
simultaneously. Tests with Escherichia coli and 
with Lactobacillus casei showed that the com- 
pounds which differed in only one respect from 
the metabolite were either inert as growth in- 
hibitors, or were competitive antagonists of low 
potency. With two or three simultaneous altera- 
tions, more powerful antagonists were obtained, 
but with these the competitive feature was evi- 
dent only at rather low concentrations. Large 
amounts were not reversed at all by phenylalanine. 
Chloromycetin, which has four structural dis- 
similarities to the metabolite, was strictly a non- 
competitive antagonist. These facts were viewed in 
relation to the understanding of non-competitive 
antagonism between structural analogs. 


Evaluation of rates of metabolic processes from 
excretion data in isotopic feeding experiments. 
Hsien Wu (introduced by Emmett B. Car- 
MICHAEL). Biochemistry Dept., Med. College of 
Alabama, Birmingham. 

When a labeled compound A is taken orally 
and the label is excreted in another compound B, 
the rate of appearance of B in urine depends on 
a) the rate of absorption of A from the alimentary 
canal, b) the rate of conversion of A to B in the 
metabolic pool and c) the rate of excretion of B 
by the kidneys. It is possible, therefore, to evalu- 
ate all these rates from the excretion data of 
labeled B after feeding the labeled compound A. 
On the assumptions that labeled and unlabeled 
molecules behave metabolically alike and that a 
steady state obtains, equations are formulated 
for the rates of absorption, conversion and excre- 
tion. The solution of these equations leads to an 
expression which relates the isotopic ratio of B 
excreted to the rate of absorption of labeled A 
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(K), the rate of turnover of A (Q,), the fraction 
of this rate due to conversion of A to B, the rate 
of turnover of B (Qs) and the rate of excretion of 
B. The expression is complicated, but it can be 
easily solved by taking advantage of the fact that 
when Q, is much smaller than K and Qs, as it 
is in the case in isotopic feeding experiments, cer- 
tain terms in the expression become negligible a 
few hours after feeding. Thus, Q, can be very 
simply evaluated first after which the other rates 
can be evaluated. The expression arrived at in the 
present study puts the theory underlying the 
evaluation of rates on a sounder basis and at the 
same time makes the calculation simpler than 
hithertofore. 


Role of dietary proteins in development of sex 
organs of young rats under stimulus of a gonado- 
trophin. Ricnarp 8. YamMamoto* anp Bacon F. 
Cuow. Dept. of Biochemistry, School of Hygiene 
and Public Health, Johns Hopkins Univ., Balti- 
more, Md. 

The development of sex organs under the added 
stimulus of a gonadotrophin involves the synthe- 
sis of tissue proteins which might be affected by 
dietary proteins. In this study, we fed ad lib. 23 
days old rats of both sexes, 5 diets containing 
20% proteins of different nutritive values (casein, 
lactalbumin, soy bean, wheat gluten and stock 
diet). A 6th diet containing no protein was also 
included. On the 27th day, one half of the rats on 
each diet was given subcutaneously a daily dose 
of 10 units of Follutein (to males) or 0.10 unit of 
Gonadogen (to females). The remaining animals 
served as dietary controls. All animals were killed 
on the 33rd day. Their sex organs were removed, 
weighed and analyzed for total nitrogen. The re- 
sults demonstrate /) injection of gonadotrophin 
produced several-fold increase in the sex organs 
including those of animals on a nitrogen-free diet. 
Such growth obviously took place at the expense 
of otker body tissues. 2) Injection of gonado- 
trophin to animals on diets containing proteins 
produced hypertrophy of the sex organs but a 
loss of body weight. 3) The degree of hypertrophy 
of sex organs was related to the nutritive values of 
the protein. 4) The ratios of weights of these 
organs to body weights at necropsy were signifi- 
cantly different depending on the dietary pro- 
teins. These data suggest that the response of 
normal rats to the stimulus of sex hormones is 
dependent on the protein intake. 


Accumulation of a substance possessing niacin 
activity by a mutant strain of neurospora. 
CHARLES YANOFSKY* AND Davip M. Bonner. 
Osborn Botanical Lab., Yale Univ., New Haven, 
Conn. 

Although kynurenine and 3-hydroxykynurenine 
have been proposed as intermediates in the con- 


FEDERATION PROCEEDINGS 


Volume 9 


version of tryptophan to niacin in Neurospora 
(BEADLE, G. W. er Au. Proc. Nat. Acad. Sci. 33: 
155, 1947; MitcHEe.i, H. K., ano J. F. Nyc, Proc, 
Nat. Acad. Sci. 34: 1, 1948) evidence has not been 
presented as yet which would critically evaluate 
this hypothesis. The accumulation of either of 
these substances by mutant strains or their pres- 
ence in culture filtrates or mycelial extracts has 
not been reported. To establish, with some degree 
of certainty, the participation of these compounds 
in the synthesis of niacin, their presence must be 
demonstrated. Niacin-less mutant strains capable 
of utilizing 3-hydroxyanthranilic acid, an estab- 
lished intermediate in niacin synthesis (Bonner, 
D. M. Proc. Nat. Acad. Sci. 34: 5, 1948), but in- 
capable of using tryptophan, might be expected 
to accumulate kynurenine or 3-hydroxykynurenipe 
A mutant strain has been obtained which has 
these growth requirements and does accuinulate 
large quantities of a substance possessing niacin 
activity. This substance has recently been iso- 
lated and tentatively identified as a-N-acetyl 
kynurenine. Its activity is too slight to justify 
considering it a normal intermediate in niacin 
synthesis. However, since this substance is struc- 
turally similar to kynurenine, it would seem 
reasonable to assume that the isolated compound 
results from kynurenine accumulation. This work 
clearly demonstrates the participation of kynure- 
nine in the biosynthesis of niacin in Neurospora. 


Analysis of commercial adrenal cortex extracts 
by paper partition chromatography. ALEJANDRO 
ZAFFARONI, RopertT B. BurtTON AND E. HENRY 
KEUTMANN (introduced by ALEXANDER L. 
Dounce). Depts. of Biochemistry and Medicine, 
Univ. of Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

In analyzing corticosteroid mixtures by the 
method of paper partition chromatography de- 
scribed previously by us (Science 111: 6, 1950), 
known compounds are required for use as stand- 
ards. In order to use commercial adrenal cortex 
extracts as reference material, characterization 
of their major steroid components was undertaken. 
Analyzing relatively small quantities of extract, 
three commercial preparations were studied. The 
following a-ketolic steroids were found: 17-hy- 
droxycorticosterone, 17-hydroxy-11-dehydrocorti- 
costerone, corticosterone, 11-dehydrocorticoster- 
one, and four other compounds whose probable 
identity will be discussed. Evidence for the pres- 
ence of 11-desoxycorticosterone in very low 
concentration will be given. The various data to 
be presented in support of the identity of the 
compounds found will include: chromatographic 
behavior of free and esterified forms, ultraviolet 
absorption spectra, absorption spectra of 2,4- 
dinitrophenylhydrazones, specific color reactions 
and formation of other derivatives. 
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Mechanism of oxidative deamination. E. A. 
ZELLER, G. A. FLEISHER AND D. C. Urz (intro- 
duced by M. H. Power). Division of Bio- 
chemistry, Mayo Foundation, Rochester, Minn. 
The behavior of crude diamine oxidases (DO) 

from animal tissues, plants, (sprouting clover), 

molds (Nocardia asteroides) and bacteria were 
investigated. The substrates putrescine, cada- 

verine, histamine, agmatine, spermine, 1,3-di- 

aminopropanol* (those with asterisks tried for the 

first time), 3-[aminobutyl]-pyridin,* and promin* 
were attacked with variable velocities by the DO 
from different sources. Similarly the degree of 
inhibition caused by pyridoxamine,* streptomy- 
cin, carbonyl reagents, pyocyanine, arcaine, 2-(4’- 
amino phenyl) piperidine* showed marked differ- 
ences from one DO to another. Such enzymes 
like the DO from several sources will be desig- 
nated ‘homologous’ in reference to the use of this 
term in comparative anatomy. The variations 
within a group of homologous enzymes may 
become of some importance for the understanding 
of the action of chemotherapeutic agents on the 
biochemical systems of microorganisms and their 
host respectively. The oxidation of diamines by 

Nocardia extracts was not followed by deamina- 

tion, but the deamination took place by addition 

of DO-free extracts of rat kidney. These results 
are corroborated by those obtained with ophio- 

L-amino acid oxidase. The reaction product from 

L-phenylalanine turned out to be different from 

phenylpyruvic acid, according to chemical, micro- 

biologic and spectroscopic data. A model for the 
oxidative deamination in general and for DO 
specifically will be discussed. 


Effects of anions, cations and amino acids on 
bovine alkaline phosphatases. CHartes A. 
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ZITTLE AND Epwarp 8S. DELLAMonica.* Eastern 

Regional Research Lab., Philadelphia, Pa. 

Alkaline phosphatase from intestinal mucosa of 
the calf and that from cow’s milk were studied 
with phenylphosphate as the substrate. The phenol 
released by the enzymes was determined colori- 


metrically. About 0.1 mg. of the milk preparation 


in a volume of 12 cc. was required for an assay; 
zsth as much of the intestinal preparation was 
sufficient. Inhibition of the alkaline phosphatases 
by the following compounds was determined: the 
anions phosphate, arsenate, carbonate, tetrabo- 
rate and pyrophosphate; the cations ethanolamine 
and ammonium; and the amino acids glutamic 
acid and lysine. The type of inhibition was deter- 
mined with tetraborate, ethanolamine and the 
amino acids. From these studies and those of 
others, an inhibition pattern emerges that sug- 
gests that the milk and intestinal phosphatases 
differ. Milk phosphatase was more inhibited by 
the cations and by lysine than was the intestinal 
phosphatase, whereas the reverse was true with 
the anions and with glutamic acid. Our studies 
have shown that tetraborate was a competitive 
inhibitor, an effect shown by phosphate and car- 
bonate also. Ethanolamine was a noncompetitive 
inhibitor, as was the ammonium ion. Inhibition 
by glutamic acid was largely noncompetitive; 
the small amount of competitive inhibition was no 
more than that shown by glycine. Lysine was also 
a noncompetitive inhibitor. Bodansky found that 
rat intestinal phosphatase was more inhibited by 
glutamic acid than were the bone and kidney 
phosphatases; the reverse was true of inhibition 
by lysine. Milk phosphatase is probably more 
closely related to bone and kidney phosphatases 
than it is to intestinal phosphatase. 
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Histamine-like actions of curari on submaxillary 
glands of the cat. JoHN ABAJIAN* AND N. B. 
Dreyer. Depts. of Anesthesiology and Pharma- 
cology, Univ. of Vermont, Burlington. 

During the course of clinical anesthesia where 
p-tubocurarine is used to facilitate muscular 
relaxation ene occasionally sees marked cyanosis 
and hypoxia in spite of adequate pulmonary 
ventilation. There is resistance to manual inflation 
even with an intratracheal catheter in place. This 
would seem to indicate obstruction in the lower 
respiratory tract, reputedly due to bronchospasm 
from histamine liberated on injection of curari. 
Histamine is also liberated from the tissues of the 
forearm on intra-arterial injection of curari. The 
use of anti-histaminic drugs to combat this curari 
shock—bronchoconstriction and hypotension—has 
been suggested. To test this hypothesis the sub- 
maxillary gland of the cat was used. This gland 
secretes saliva on intra-arterial injection of his- 
tamine. Actions of Histamine and p-tubocurarine 
were compared. In cats under chloralose, (100 
mg/kg.) the salivary ducts were cannulated and 
the chorda tympani and cervical sympathetic 
were sectioned. All drugs were given intra-ar- 
terially into the common carotid in amounts never 
exceeding .25 cc. total dose. Artificial respiration 
was maintained in all experiments. Histamine, 
10-20 wg. and p-tubocurarine, 25-60 ug., caused a 
flow of saliva. D-tubocurarine on repeated in- 
jections gave lessened responses. Anti-histaminics 
like Thonzylamine and Neo-antergan abolished 
the salivary responses to both histamine and 
p-tubocurarine. In addition p-tubocurarine caused 
ganglionic block shown by stimulating the nerves 
of the gland. These results would seem to support 
the hypothesis that the injection of p-tubocurarine 
liberates histamine from the tissues. 


Effect of morphine in vivo and in vitro on glycoly- 
sis of rat tissues. L. G. ABoop (introduced by 
J. M. Coon). Dept. of Pharmacology, Univ. of 
Chicago, Chicago, Ill. 

Glycolysis was studied on tissues of rats which 
were chronically and acutely treated with mor- 
phine. The chronically morphinized rats were 
given morphine SQ daily for a period of 10 weeks 
with progressively increasing doses up to 250 
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mg/kg. Acutely treated animals were given 50 
mg/kg. morphine 3 hours before they were killed. 
The rate of glycolysis from glucose, as determined 
by CO, and lactic acid formation, increased 65% 
in the chronically treated animals and 50% in the 
acutely treated animals. A linear relationship 
between the dose of morphine and the increase in 
glycolysis was found in animals acutely treated. 
This increase in glycolysis was observed in brain, 
liver and kidney of acutely and chronically treated 
animals and the skeletal muscle of chronically 
treated animals only. With a final concentration 
of 10-*m morphine sulfate a 50% activation of 
glycolysis was produced in vitro in all these tissues 
except skeletal muscle, in which no change was 
noted. The mechanism of action of this increased 
glycolysis has not been elucidated to date. Mor- 
phine was tested in vitro on hexokinase, aldolase, 
ATP-ase, and lactic dehydrogenase, and was found 
to be without effect. An increase of aldolase was 
found in the tissues of chronically morphinized 
animals, but it was not enough to account for the 
increased glycolysis. Morphine is oxidized anaero- 
bically in vitro, possibly to pseudomorphine, and 
the effect of this reaction on glycolysis is now 
being considered. 


Comparison of central and peripheral nervous 
system effects of certain anti-muscarinic local 
anesthetic agents. BeNepict E. ABREv, FRED- 
ERICK H. Meyers* anp Wiuu1aM M. ALEX- 
ANDER.* Research Dept., Pitman-Moore Co., In- 
dianapolis, Ind., and Division of Pharmacology 
and Experimental Therapeutics, Univ. of Cali- 
fornia Med. School, San Francisco, Calif. 
Previous observations (Federation Proc. 5: 161, 

1946) indicated that certain anti-muscarinic com- 

pounds administered in non-lethal dosage pro- 

duced effects which could be construed as being 
due to central nervous system stimulation. How- 
ever, it was also shown in this investigation that 
the central nervous system effects of agents known 
to be stimulant in the dog and other mammals 
could not be differentiated from those produced 
by anti-muscarinic agents, which uniformly caused 
ataxia and muscular weakness in the dog. Amino- 
alcohol esters of the following acids have been 
studied: tropic, mandelic, phenyl-a-thienylgly- 
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colic, fluorene - 9 - carboxylic, diphenylacetic, 
|-phenyl eyclopentane-1-carboxylic and 4 n-hex- 
yloxy benzilic. All were less effective than atropine 
in depressing intestinal motility or the pupillary 
response to light. However, all were more capable 
than atropine of producing skeletal muscular 
weakness and ataxia. Though all of these agents 
possess local anesthetic activity, no correlation 
appears to exist between this type of action and 
such central nervous system depressant effects 
as ataxia and skeletal muscular weakness. 


Some effects of procaine and diethylaminoethanol 
in auricular flutter in the dog. G. H. ACHESON 
and BARBARA Brown.* Pharmacology Dept., 
Univ. of Cincinnati College of Medicine, Cincin- 
nati, Ohio. 

In dogs under dial-urethane anesthesia, with 
chest open and artificial respiration, stable auricu- 
lar flutter was established by the method of Rosen- 
blueth and Garcia Ramos. Auricular electrograms 
and ECG’s were recorded. In vagotomized ani- 
mals procaine (1-8 mg/kg.) slows the rate of 
auricular flutter with little change of ventricular 
rate, whereas diethylaminoethanol (16-64 mg/kg.) 
slows both auricular and ventricular rates. Both 
compounds slow conduction velocity in the non- 
fluttering auricle. Reversion from flutter to sinus 
thythm occurs less regularly and at lower auricu- 
lar rates with procaine than with diethylamino- 
ethanol. At doses of the 2 compounds which 
produce equivalent slowing of rate of auricular 
flutter (1 and 32 mg/kg., respectively), the ‘maxi- 
mal rate’ of the non-fluttering auricle in situ is 
decreased less by procaine than by diethylamino- 
ethanol. In animals with intact vagi the slowing 
of the rate of auricular flutter produced by pro- 
caine is accompanied by an increase of ventricular 
rate, whereas diethylaminoethanol slows both 
auricle and ventricle as above. Stimulation of the 
cut vagus accelerates the rate of auricular flutter 
and markedly decreases the ratio of ventricular 
rate to auricular rate. These effects are largely 
suppressed by procaine, but only occasionally de- 
creased by diethylaminoethanol. 


Analeptic effect of succinate, malonate, citrate 
and acetate on pentobarbital sodium. JosEerxH P. 
Apams, Jr.* anp Epwarp Larson. Dept. of 
Physiology and Pharmacology, Univ. of Miami 
Med. Research Unit at Veterans’ Hospital, Coral 
Gables, Fla. 

Certain compounds suggested by Soskin and 
Taubenhaus and others (J. Pharmacol. & Exper. 
Therap. 78: 49, 1943; Ibid. 83: 45, 1945) for analep- 
tie activity, and other carbohydrate-like com- 
pounds have been studied. Male Wistar rats, 
properly nourished, weighing 150-350 gm. each 
were fasted 15-17 hours. The control group (29 
tats) which received sodium pentobarbital 50 mg/ 
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kg. injected subcutaneously, averaged 100 min- 
utes for duration of anesthesia and 142 minutes 
for duration of the loss of the righting reflex. 
No rats were used more frequently than once a 
month to avoid tolerance. The test groups each 
received an additional intraperitoneal injection 
of sodium succinate, sodium malonate, sodium 
citrate or sodium acetate, 1 gm/kg., as a 10% solu- 
tion. The latter injections were made simultane- 
ously with the pentobarbital. To determine the 
onset of and recovery from anesthesia, the paw of 
one of the extended hind legs was stimulated by 
a pinch at 2-minute intervals. Statistical analysis 
(J. H. Burn. Biological Standardization. 1937, p. 
29) showed that succinate had a slight analeptic 
effect if any (S. D. = 3.02 for 28 rats) on the dura- 
tion of anesthesia, while acetate showed a marked 
effect (S. D. = 3.02 for 28 rats) on the dura- 
tion of anesthesia. None of the salts used had any 
significant effect on the duration of the loss of the 
righting reflex induced by pentobarbital except 
citrate which prolonged it significantly. 


Comparative effects of epinephrine and arterenol- 
isopropyl arterenol mixtures. Raymonp P. AHL- 
quist. Dept. of Pharmacology, Univ. of Georgia 
School of Medicine, Augusta. 

It has been repeatedly demonstrated that al- 
though epinephrine is less active than arterenol 
as a pressor agent it is more active as an excita- 
tory agent (vasoconstriction, uterine stimulation, 
contraction of retractor penis and nictitating 
membrane, etc.). One explanation for the smaller 
pressor effect of epinephrine is that unlike artere- 
nol it is a very active vasodilator, and that this 
vasodilation diminishes its pressor effect. To test 
this theory various mixtures of racemic arterenol 
and isopropyl-arterenol were compared with race- 
mic epinephrine on the arterial pressure, femoral 
arterial blood flow, and uterine and intestinal 
activity in the anesthetized dog. The following 
mixtures were compared with 0.001 m epinephrine. 








ISOPROPYL-ARTERE- 


MIXTURE ARTERENOL 





0.0005 m 
0.0005 mu 
0.0003 m 


0.002 m 
0.003 Mm 
0.002 m 











Mixture 3 most closely approximated epinephrine. 
The most obvious difference was noted in the 
duration of the pressor response; the mixtures 
showed a more rapid decline from the pressure 
peak. This can be explained in part by different 
rates of inactivation of the 3 amines. These results 
give support to the theory that the pressor re- 
sponse to epinephrine is diminished by its simul- 
taneous vasodilating action. 
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Cardiovascular and respiratory effects of 8-di- 
ethylaminoethyl 4 n-hexyloxybenzilate HCl. 
Wiuuram M. ALEXANDER AND WILLIAM K. Mc- 
Dona.p (introduced by Brenepict E. ABREU). 
Research Dept., Pitman-Moore Co., Indianapolis, 
Ind. 

The cardiovascular and respiratory effects pro- 
duced by intravenous administration of 8 diethyl- 
aminoethyl 4 n-hexyloxybenzilate, a new local 
anesthetic, were studied and compa7ed with di- 
bucaine in both unanesthetized and anesthetized 
dogs. The effects produced by both drugs paral- 
leled each other very closely. In general, the hexyl- 
oxybenzilate was one tenth as active as dibucaine 
in producing cardiovascular and respiratory ef- 
fects. In unanesthetized dogs, 1.0-3.0 mg/kg. of 
the benzilate ester produced a moderate increase 
in cardiac rate; smaller doses had no apparent 
effect. When 5.0 mg/kg. or more was given, cardiac 
arrhythmias and a progressive decrease in heart 
rate resulted. Respiration was unaffected by doses 
of 3.0 mg/kg. or less. Doses of 5.0 mg/kg. or more 
often caused the animal to pant. Both drugs 
exerted a powerful vasodepressor action in dogs 
anesthetized with ether. The duration and degree 
of vasodepression was directly related to dosage. 
These blood pressure changes were not produced 
by vagal or other cholinergic stimulation, since 
they were not altered by bilateral vagotomy or 
adequate atropinization. With a dose of 1.0 mg/kg. 
of the benzilate ester, there was a moderate in- 
crease in heart rate. After doses of 3.0-10.0 mg/kg. 
there was a progressive decrease in heart rate 
which was associated with arrhythmias and transi- 
tory heart blocks. Identical effects are produced 
by doses of dibucaine about one tenth as great. 
Accordingly, these drugs appear to be direct 
cardiac depressants. Both respiratory rate and 
depth were decreased by vasodepressor doses of 
these drugs. Fatal doses appear to cause respira- 
tory failure. 


Effect of rutin and related compounds on experi- 
mental frostbite in rabbits. AnrHony M. Am- 
BROSE, Dorotuy J. Ropsins* anD FLoyp DeE- 
Eps. Pharmacology Division, Bureau of Agricul- 
tural and Industrial Chemistry, Agricultural Re- 
search Administration, U. S. Dept. of Agricul- 
ture, Albany, Calif. 

Following the demonstration by Fuhrman and 
Crismon (J. Clin. Investigation 27: 364, 1948) that 
orally administered rutin was effective on experi- 
mental frostbite in rabbits, similar studies were 
undertaken by us with rutin and related flavo- 
noids. Experimental frostbite was produced in 
rabbits by the technique described by Fuhrman 
and Crismon. The various flavonoids were ad- 
ministered by stomach tube, one dose (100 mg/kg.) 
immediately after freezing and daily doses on 3 
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following days. In 12 rabbits receiving rutin we 
have confirmed the observations of Fuhrman and 
Crismon. Other flavonoids—quercitrin (7 rabbits), 
quercetin (7), methyl hesperidin chalcone (4), 
2-3-dihydroquercetin (6), and an extract of muscat 
raisin seeds (7) (prepared by Dr. C. E. Sando of 
this Bureau) all appeared to offer some degree of 
protection as compared to no protection in 20 
controls. In the untreated rabbits tissue loss was 
the greatest; most of the frozen foot was involved, 
In the flavonoid-treated rabbits loss to the frozen 
foot was confined chiefly to the toes, with partial 
to complete loss of phalanges, and in a few in- 
stances with slight scarring of the dorsum. The 
suggestion of Fuhrman and Crismon that the pro- 
tection afforded by rutin may be due to changes 
in the pattern of local blood flow may also be 
applicable to the other flavonoids studied on frost- 
bite, and on the trypan blue escape time previouSly 
reported by us (J. Pharmacol. & Exper. Therap. 
97 :115, 1949). 


Release of nucleic acids from cell components 
by heparin. NorMAN G. ANDERSON AND Kari M. 
WILBuR (introduced by FREDERICK BERNHEIN). 
Dept. of Zoology, Duke Univ., Durham, N.C. 
Heparin in low concentration has been found 

to increase the viscosity of rat liver brei, while 
high concentrations caused gelation. Removal of 
the nuclei from the brei prevented the observed 
increase in viscosity. Suspensions of nuclei ex- 
hibited an increase in viscosity on the addition 
of heparin further indicating that the nuclei were 
responsible for the viscosity increase of the brei. 
After centrifugal removal of the nuclei desoxy- 
ribonucleic acid (diphenylamine reaction) was 
found in the supernate. Similar experiments with 
purified isolated mitochondria indicated that hep- 
arin causes the release of ribonucleic acid (orcinol 
reaction) without increasing viscosity. It is sug- 
gested that heparin with its strongly acidic sul- 
furic acid groups may displace nucleic acids from 
the basic proteins of the nucleus and the mito- 
chondria. Dilute rat liver homogenates in sucrose- 
phosphate solution (pH 7.15) reached a maximum 
viscosity 4-8 minutes after the addition of heparin 
(70 wg/ml., 23° C.). The viscosity then fell, indi- 
cating depolymerization by enzyme action. The 
findings are discussed in relation to the inhibitory 
effect of heparin on cell division and the possible 
significance of high concentrations of heparin in 
the blood. 


Anti-curare activity of 3-acetoxy phenyltrimethyl- 
ammonium methylsulfate (Nu-2017) in man. 
JoserH F. Artusio, Jr.,* Water F. RIKER, 
Jr. AnD W. CLarKE Wesco. Depts. of Surgery 
(Anesthesia) and Pharmacology, Cornell Univ. 
Med. College and New York Hospital, New York 
City. 
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Previous reports have described the pharma- 
cology of Nu-2017 (J. Pharmacol. & Exper. Therap. 
97: 190, 208, 1949). The potent anti-curare action 
of this compound, previously described in cats, 
has now been demonstrated in man. Anesthetized 
surgical patients were given intravenous doses of 
p-tubocurarine chloride sufficient to reduce their 
respiratory minute volumes (RMV) to 40-60% 
(A), 20-40% (B), or 0-20% (C), of the control 
values. At the points of deepest curarization, vari- 
ous doses of Nu-2017 were given intravenously. 
The amti-curare action was evident within one 
minute, and maximal within 2, in every patient 
regardless of the dose of Nu-2017 injected or the 
depth of curarization. In the patients of group A 
a dose of 5.0 mg. of Nu-2017 was sufficient to 
restore the RMV to the control level where it 
remained. In the patients of group B a Nu-2017 
dose of 5.0-10.0 mg. increased the RMV to approxi- 
mately 80% of control. A second smaller dose 
restored the RMV to the control level. In the 
patients of group C a dose of 5.0 or 7.5 mg. of 
Nu-2017 did not produce adequate ventilation 
although repetition of the dose produced a prompt: 
restoration of the RMV to approximately 80% of 
control. In this group a large dose (15.0 mg.) 
raised the RMV to over 60% of control where it 
remained constant; a second smaller dose of 
Nu-2017 returned the RMV to control. The only 
significant side-effect was a moderate cardiac 
slowing with the higher doses. None of these doses 
produced any signs of synergism with curare. The 
anti-curare action of related agents will be dis- 
cussed. 


Chemo- and presso-reflexes from perfused heart 
and lungs of dogs. Dominco M. Aviapo, JR., 
T. H. Li, W. Katow, M. Hess anp G. Turn- 
BULL (introduced by C. J. LAMBERTSEN). Lab. 
of Pharmacology, Univ. of Pennsylvania, Phila- 
delphia. 

Previous reports of reflexes from the heart and 
pulmonary circulation have been the subject of 
controversy chiefly because of the methods used. 
This investigation was undertaken using methods 
that we believe are less objectionable. With the 
aid of perfusion pumps and one or more donor 
dogs, each part of the cardio-pulmonary circula- 
tion was perfused individually so that the flow, 
pressure and gas contents of the blood could be 
kept under reasonably complete control. Each 
factor could then be independently changed with- 
out directly affecting respiration and circulation. 
Veratridine which stimulates reflexes (Federation 
Proc. 8: 5, 1949) was used for testing intact in- 
hervation of the perfused organ. Although veratri- 
dine still reflexly inhibited respiration and circu- 
lation through apparent chemoreceptors in the 
perfused lung, no chemo-reflex sensitive to changes 
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in blood oxygen and CO, was demonstrable. 
Pulmonary congestion caused a reflex drop in 
systemic blood pressure and reflex inhibition of 
respiration. These receptors appear to be in the 
pulmonary veins and are connected centrally by 
the ipsilateral vagus. Raising pressure in the right 
side of the heart caused a bradycardia, contrary 
to the report of Bainbridge and others. There 
was an accompanying drop in systemic blood pres- 
sure independent of bradycardia. After vagotomy, 
the bradycardia disappeared and tachycardia ap- 
peared instead. There was a powerful reflex brady- 
cardia from raising pulmonary arterial trunk pres- 
sure, also dependent on an intact vagus. 


Hypothermic agents: II. Effects on pyruvate utili- 
zation by brain. James A. Bain anv R. M. 
KOHLENBRENNER (introduced by C. C. Prerr- 
FER). Depis. of Psychiatry and Pharmacology, 
Univ. of Illinois College of Medicine, Chicago. 
The effects of 3 hypothermic drugs were tested 

on fortified rat brain homogenates which were 

capable of uptakes of 10 microatoms of oxygen, 

10 micromoles of pyruvate or oxalacetate and 20-30 

uM of inorganic phosphorus/50 mg. (wet weight) 

tissue/30 min. with P:O ratios of approximately 

2.5. B-45 (4-amyl N-benzohydryl pyridinium bro- 

mide) gave 50% inhibition of the system at 10-5 

M., Privine (alpha naphthyl methyl imidazoline 

HCl) at 5 X 10-* M., and pyruvamide at concen- 

trations twice the concentration (18 mm.) of the 

pyruvate used as substrate. Inhibition of carbo- 

hydrate metabolism at this level is suggested as a 

possible mechanism of action of these agents in 

lowering body temperature. 


A rapid and simple method for carbon dioxide 
analysis in anesthetic atmospheres. ANN Bar- 
DEEN* AND O.S. OrtH. Depts. of Anesthesia and 
Pharmacology, Univ. of Wisconsin Med. School, 
Madison, Wis. 

Methods in general use for the analysis of carbon 
dioxide in anesthetic atmospheres have required 
either the transfer of gas samples to the apparatus 
or the use of quite complicated electronic instru- 
ments. By adaptation of the ‘pocket model’ of 
the Dwyer CO; indicator, made commercially for 
testing flue gas, it has been possible to obtain 
analyses in 30-60 seconds. The method is essen- 
tially a manometric procedure for measuring 
absorption of CO: by alkali. The samples are taken 
directly into the apparatus from the mixture in 
the breathing bag, mask, pharynx, or trachea of 
anesthetized patients. The accuracy has been 
determined by comparison with the Van Slyke 
manometric method. In the operating room, the 
apparatus has been used to study the elimination 
of CO, during anesthetic administrations, with a 
variety of techniques and with different rates of 
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gas flow. Preliminary results indicate the practical 
utility of this instrument where rapid, simple 
analyses of CO, are desired. Other applications 
of use for this compact, convenient analyser will 
be the study of the effect of altered metabolic 
states and decreased respiratory exchange on 
carbon dioxide elimination, the determination of 
the exhaustion of carbon dioxide absorbents, and 
the measurement of CO, accumulation in incubat- 
ors and oxygen tents. 


Electrical action of adrenergic blocking agents. 
T. C. Barnes. Dept. of Pharmacology, Hahne- 
mann Med. College and Hospital of Philadelphia, 
Philadelphia, Pa. 

Sympathomimetic drugs are soluble in tri- 
glyceride oils on which parasympathomimetic 
drugs are inactive (Science 104: 569, 1946; Federa- 
tion Proc. 8: 272, 1949). Tyramine is used to 
detect adrenergic oils (0.05% gives a phasebound- 
ary potential of 60 mv. negativity on tributyrin). 
Adrenolytic drugs tested dissolve in adrenergic 
oils and establish a negative phaseboundary po- 
tential which blocks sympathomimetic agents by 
competitive inhibition. 5 mg. % veriloid (Coe 
Chemical) gave 60 mv. negativity on equal parts 
triacetintributyrin suggesting that the Veratrum 
viride alkaloids probably reduce blood pressure by 
action on sympathetic nerve endings. 0.05% C-7337 
or 2-(N-p’ - tolyl-N (m-hydroxypheny])-amino- 
ethyl)-imidazoline HCl has outstanding phase- 
boundary potential producing 136 mv. negativity 
on tributyrin (compared with 45 mv. for pris- 
coline). Benodane or 2(1-Piperidylmethy])-1 , 4- 
Benzodioxan produced 60 mv. negativity on tri- 
butyrin (which however returned to zero in 15 
minutes). A sympathetic cellular receptor was 
represented by a narrow tube of triacetin 3 mm. in 
diameter on which 0.125% dibenamine produced 
the same potential (46 mv.) as on a wide surface 
of triacetin 16 mm. in diameter. Drug molecules 
dissolved in a spot on a living cell would produce 
the same potential as when spread over the entire 
surface. When the model receptor contained F 
dibenamine, benzedrine and other sympathomi- 
metic drugs were without effect. 


Effect of carbon dioxide on phaseboundary poten- 
tial of acetyl-beta-methylcholine in the pres- 
ence of brain esterase. T. C. Barnes. Dept. of 
Pharmacology, Hahnemann Med. College and Hos- 
pital of Philadelphia, Philadelphia, Pa. 

Five mg. % of methacholine in Locke’s solution 
containing 12 mg. % bicarbonate (pu 8.0) gave 
phaseboundary potential of 25 mv. negativity at 
a guaiacol interface in the oil-cell (Science 104: 
569, 1946). Five gm. of fresh ground dog cerebral 
cortex was placed in each of two 400 c.c. portions 
which were stirred for 6 hours at 27°C. with CO, 
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bubbled through one. The phaseboundary poten- 
tials were then determined in the oil-cell. The 
original 25 mv. was retained with CO, (px 5.3) 
but the solution not treated with CO2 (px 7.9) had 
a potential of 15 mv. negativity. In another ex. 
periment 1 mg. % methacholine with 30 mg. % 
bicarbonate (px 8.3) gave 10 mv. negativity which 
was retained 5 hours in the presence of dog brain 
and CO, (pH 7.1) but reduced to zero by brain 
not treated with COz (px 7.8). In another run 17 
mg. % methacholine with 25 mg. % bicarbonate 
in equal parts Locke solution and saline (pu 8.1) 
gave 40 mv. negativity which was retained 4 hours 
in the presence of cat brain and CO: (px 5.3) but 
reduced to 30 mv. negativity by brain not treated 
with CO, (pH 8.1). The data may explain the 
slowing of the EEG in the acapnia of hyperventila- 
tion and the effects of CO. therapy in other condi- 
tions. 


Method of sensitizing guinea pigs to horse serum 
that yields after challenging of animals a 100% 
lethal response. WALTER E. Barrett (intro- 
duced by B. N. Craver). Research Dept., Divi- 
sion of Macrobiology, Ciba Pharmaceutical Prod- 
ucts, Inc., Summit, N. J. 

The problem of assaying the value of drugs in 
protecting guinea pigs from anaphylactic shock is 
rendered somewhat simpler if a method of sensiti- 
zation be available that invariably leads to such 
a high titer of antibodies that a later injection of 
a shocking dose of the antigen, given after a suit- 
able interval, always proves fatal. Such a method 
is admittedly open to the objection that without 
immunological tests one does not know how much 
more than a surely fatal dose of antibody is pres- 
ent in each animal. A possible second objection is 
that animals so sensitized might not be suitable 
for revealing the protective effect of a drug of low 
potency. This second objection seem inapplicable 
to the antihistaminics, and the first objection can 
be met by employing in each test of an unknown 
drug a compound of known activity. The method 
that realized the goal sought was the intra-hepatic 
injection of 2 doses of 0.05 ml. of horse serum. 
They were injected at the same time but in differ- 
ent places. The results with other methods, in- 
cluding the use of adjuvants and vehicles (cf. 
Freunp, F. ano K. McDermorrt. Proc. Soc. 
Exper. Biol. & Med. 49: 548, 1942), will be pre- 
sented. Wide variations in dosage and in routes of 
administration failed to accomplish what the 
intrahepatic method achieved. The comparative 
anti-anaphylactic activities of Pyribenzamine and 
Antistine as determined by this method will be 
presented. 


Studies with gitalin (amorphous) for treatment of 
patients with congestive heart failure. R. C 
Batrerman, A. C. DeGrarr, L. B. GuTveR,* 
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0. A. Rosg,* ann J. Luowe.* Dept. of Thera- 
peutics, New York Univ. College of Medicine, 
New York City. 

Studies with amorphous gitalin (mixture of 
glycosides obtained from the aqueous extract of 
digitalis purpurea), indicate that the preparation 
possesses advantages over other cardiac glyco- 
sides. The therapeutic ratio (therapeutic dose/ 
toxic dose) obtained by multiple dose digitaliza- 
tion reveals an index of 36.9 as compared with 
66.5 58.0 and 60.6 for digitalis leaf, digitoxin and 
digoxin, respectively. The therapeutic range as 
determined by the percentage of patients present- 
ing toxicity by doubling the minimal maintenance 
dose was 43.4. This greater range for amorphous 
gitalin as compared to digitalis leaf was demon- 
strated in 18 patients receiving both preparations 
for either maintenance or toxicity. For digitalis 
leaf, the percentage of patients who became toxic 
upon doubling the maintenance dose was 66.6, 
while that for gitalin was 33.3. Calculation of 
anticipated toxic dose of digitalis leaf on the basis 
of equivalent maintenance doses for gitalin and 
digitalis leaf indicates a 40.4% increase in thera- 
peutic range for gitalin. Patients manifesting 
toxicity to digitalis leaf may take an equivalent 
dose of gitalin without toxicity. Digitalization 
was attained with ease. Maintenance was satis- 
factory and predictable. Dissipation was not as 
slow as digitoxin but not as rapid as digoxin. 
Toxicity although similar in type and incidence 
to other glycosides was less severe than digitoxin. 
On the basis of therapeutic range, predictability 
of dosage, and dissipation, amorphous gitalin is 
the digitalis preparation of choice for the usual 
treatment of the patient with congestive heart 
failure. 


Acute toxicity of veriloid for some laboratory 
animals. Rospert O. BAver,* GEorGE L. Mar- 
son AND J. W. Stutzman. Dept. of Pharmacol- 
ogy, Boston Univ. School of Medicine, Boston, 
Mass. 

The acute toxicity of Veriloid (J. W. Dart 
Labs’. purified, reproducible extract of Vera- 
trum viride) was tested in albino mice, rabbits of 
mixed sex and male Wistar rats. The LDso data 
are summarized in the following table: 








CONFIDENCE 
Lruits (P = 0.05) 


LDso 





Oral 
Oral 
1.P. 


63 Rabbits 
291 Rats 
40 Mice 


18.7 
12.2 
3.2 


15.4-22.6 
10.9-13.8 
2.5- 3.9 














The I.P. ud59 value of Veratrone (Parke, Davis 
and Company) in albino mice—2.45 (1.8-3.2) mg/ 
kg.—when compared with the LDs5o value of Veriloid 
by the same route in the same species gave a po- 
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tency ratio of 1.26 (Veriloid/Veratrone). The 19/20 
confidence limits of 0.9 to 1.76 indicate no statisti- 
cally significant difference between the two LDso 
values. Rats and mice poisoned with Veriloid die 
within 2 hours regardless of route of administra- 
tion. In the rabbit death may occur up to 24 hours 
with an average of 2-3 hours. Death is preceded 
by a series of predictable events. Within 5-8 
minutes after administration of a toxic dose of 
Veriloid there is severe retching and profuse 
salivation. The hyperirritability that follows the 
retching usually leads to clonic convulsions. An 
occasional animal died without convulsing. Gross 
pathologic examination reveals only hyperemic 
adrenals. 


Studies with low vapor concentrations of carbon 
tetrachloride labeled with carbon fourteen. II. 
Absorption and elimination upon skin exposure 
of monkeys. W. H. Beamer, D. D. McCo.tis- 
TER, G. J. ATCHISON AND H. C. Spencer (intro- 
duced by D. D. Iris). Biochemical Research 
Lab. and Spectroscopy Lab., Dow Chemical Co., 
Midland, Mich. 

Monkeys received skin exposures to 1150 ppm 
(7.24 mg/l.) radioactive carbon tetrachloride for 
270 minutes and to 485 ppm (3.06 mg/l.) for 240 
minutes. Precautions were taken to prevent in- 
halation of the radioactive vapors. At the end of 
the 1150 ppm exposure, the monkey blood con- 
tained carbon-14 activity equivalent to 0.30 mg. 
CCl,/l. of blood and the expired air contained 
activity representing 0.003 mg. CCl,/l. of air. 
Complete elimination of radioactive material from 
the monkey body was rapid. Carbon-14 activity 
was not measurable in the blood after 48 hours 
nor in expired air after 5 days. The results from 
the skin exposure to 485 ppm were of a similar, 
but proportionately lower, order. Radioactivity 
was not measurable in blood 24 hours after ex- 
posure nor after 2 days in expired air. After the 
270 minute skin exposure to 1150 ppm, the car- 
bon-14 concentration of the monkey blood was 
equivalent to that reached in 24 minutes during 
the inhalation of 46 ppm radioactive carbon tetra- 
chloride. Similarly, the blood concentration 
reached in the 240 minute skin exposure to 485 
ppm was equal to 10 minutes of the inhalation of 
46 ppm. Thus, skin exposures to vapor concentra- 
tions up to 1150 ppm carbon tetrachloride do not 
appear to constitute an industrial health problem. 


Measurement of pathological pain in distinction 
to experimental pain. Henry K. BEECHER, 
Artuur 8. Kgats* AND FREDERICK C. MosteE.L- 
LER.* Anesthesia Lab. of Harvard Med. School 
at Massachusetts General Hospital, Boston, and 
Dept. of Social Relations, Harvard Univ., Cam- 
bridge, Mass. 

This report is a further development of the 
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method employed by Denton and Beecher for the 
study of pain relief by analgesics. The 978 subjects 
employed in elaborating this method over the 
last 3 years were postoperative patients in pain. 
Six members of the methadone series, morphine, 
pentobarbital sodium and saline have been used 
in developing the method and all were adminis- 
tered as unknowns both to the observers and to the 
patients. The order of administration of drugs 
was randomized according to sound statistical 
practice. The minimum number of patients (about 
25) necessary for the determination of analgesic 
potency as well as the upper and lower limits of 
analgesic activity have been established. Saline 
has provided the lower and morphine sulfate 10 
mg/150 lbs. body weight, the upper since exceed- 
ing this dose does not give increased frequency of 
relief in routine trials. The use of morphine itself 
as an unknown gives an extraordinarily good check 
on the method. The accumulative data show that 
a variation in sensitivity to analgesic effects of 
morphine exists among patients, and the distribu- 
tion of this variation is approximately normal. 
This observation provided the basis for a mathe- 
matical model which would provide a single or 
point estimate of the proportion of patients 
helped by a drug, when more than one drug was 
administered to the same patient. This model 
enabled us to eliminate some difficulties in our 
experimental design. From selected portions of the 
data, curves have been constructed relating the 
probability of being helped to the difficulty of 
being helped. 


Pharmacological properties of 2,2-diethyl-1,3- 
propanediol (DEP). F. M. Bercer, B. J. Lup- 
wic* ann C. Russo.* Wallace Labs., Inc., New 
Brunswick, N. J. 

DEP was prepared by the reaction of 2-ethyl- 
butyraldehyde and formaldehyde in alcoholic po- 
tassium hydroxide solution. This substance is a 
white crystalline compound melting at 62°C., 
readily soluble in most organic solvents and solu- 
ble in water to the extent of 10% at 25°C. The 
toxicity of DEP is very low by all routes of ad- 
ministration. After large doses, DEP causes loss 
of the righting reflex and induces paralysis. Paral- 
ysis is preceded by excitation suggesting that 
the compound affects higher levels of the central 
nervous system than mephenesin. The anticon- 
vulsant activity of DEP was evaluated according 
to the timed intravenous infusion method of 
Orloff et al. (Proc. Soc. Exper. Biol. & Med. 70: 
254, 1949). After intraperitoneal administration 
of DEP in doses of 200 mg/kg. (4 of the mean 
paralyzing dose), metrazol in doses of 250 mg/kg. 
can be injected i.v. without producing persistent 
convulsions. DEP also elevates the threshold to 
convulsions produced by strychnine and by picro- 
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toxin. It possesses stronger anticonvulsant prop- 
erties than trimethadione and mephenesin. DEP 
is well absorbed, even after oral administration, 
It is rapidly inactivated in the body and has only 
a short duration of action. The lack of effect of 
DEP on multineuronal reflexes is rather inter- 
esting in view of its strong antagonistic action to 
strychnine. 


Electrical action of glyketal. R. Beutner. Keeley 

Inst., Dwight, Il. 

Like mephenesin (tolserol, myanesin), glyketal 
relaxes skeletal muscle by depression of multi- 
neuron reflexes and crossed extensor reflexes (F. 
M. BerceER, 1949). When injecting this new drug 
in the lymph sac of frogs, it was found to diminish 
the electrical activity of the brain, also that of 
muscles and the heart. Diminution of brain ac- 
tivity by tolserol has previously been reported by 
Spiegel and Wycin in humans, being most pro- 
nounced in the electrical activity of the hypo- 
thalamus. Glyketal, like tolserol, produces a gen- 
eral lowering of the potential of the EEG and of 
the voltage of currents; the rate declined, in some 
cases to 3/sec. This diminution of EEG activity 
may be another factor in the quieting action of 
these drugs in tension states, alcoholism, muscle 
spasm etc. 


‘Benemid’ (p-(di-n-propylsulfamyl)-benzoic acid) 
—An anticatabolite: its pharmacological prop- 
perties. Kart H. Breyer, Virait D. WI5BEL- 
HAUS,* Horace F. Russo,* Haroup M. Pecx* 
AND SamueL E. McKinneyr.* Dept. of Phar- 
macology, Med. Research Division, Sharp & 
Dohme, Inc., Glenolden, Pa. 

A principal mode of inactivation of a number of 
essential or therapeutically useful organic acids, 
such as p-aminobenzoic acid (PAB), salicylic 
acid, acetylsalicylic acid or p-aminosalicylic acid 
(PAS), is by conjugation with glycine to form 
the corresponding amides. In general, these am- 
ides are inactive therapeutically, and are elimi- 
nated rapidly by the kidneys. It has been found 
that ‘Benemid’ (p-(di-n-propylsulfamy])-benzoic 
acid) and related compounds decrease the destruc- 
tion of such organic acids by inhibiting their 
conjugation. In this sense, the agent may be 
thought to function as an anticatabolite. Since it 
permits a greater physiological economy of the 
therapeutic agent by inhibiting its inactivation or 
elimination, various uses for the agent are being 
explored in antibiotic chemotherapy, PAS therapy 
of tuberculosis, salicylate therapy of rheumatic 
fever and in the field of steroid physiological 
chemistry. ‘Benemid’ is absorbed rapidly follow- 
ing its oral administration to laboratory animals 
and to man. Following a single oral dose of the 
drug, a determinable and functionally useful 
plasma concentration persists in the dog for over 
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44 hours. The compound per se is excreted so 
slowly that its renal clearance cannot be esti- 
mated, there being little or no drug in the urine. 
It is metabolzed very slowly and its metabolic 
products may be estimated in the urine. The 
drug appears to be well tolerated by man and 
animals and is essentially non-toxic at useful 
dosages. 


Observations on effects of procaine, and diethyl- 
aminoethanol upon hemoglobin. D. D. Bonny- 
CASTLE, JosePpH M. Wuite* anp Cari §. 
He.ugsas.* Dept. of Pharmacology and Tozi- 
cology, Yale School of Medicine, New Haven, 
Conn., and Dept. of Anesthesiology, Hartford 
Hospital, Hartford, Conn. 

It has been observed by one of us in some clini- 
cal cases receiving intravenous procaine, that 
cyanosis occurred in the nail beds, and that the 
blood, arterial and venous, oozing from the opera- 
tive site appeared darker than normal, this was 
in spite of adequate ventilation with 100% oxygen. 
This change in blood has been reproduced experi- 
mentally in the dog in vivo and in dog blood tested 
in vitro. The hydrolytic products of procaine have 
been examined for this action and diethylamino- 
ethyl aleohol alone was found to produce. the 
change. Studies in the dog upon the production 
of this change and its physiological importance, 
with respect to gaseous exchange, have been car- 
ried out. These studies indicate that the color 
change is due to a modification of the hemoglobin, 
which change, when marked, results in a reduced 
oxygen carrying capacity of the hemoglobin. 
Some observations have also been made upon 
blood samples obtained from humans receiving 
large quantities of procaine intravenously. At- 
tempts have been made to determine the mecha- 
nism of this change as well as the nature of the 
altered hemoglobin. 


Bromsulfonphthalein as a tool for study of liver 
physiology. R. W. Braver, J. 8. Kreps* anp 
R. L. Pessorti1.* Dept. of Pharmacology and 
Radiobiology, Louisiana State University School 
of Medicine, New Orleans. 

Bromsulfonphthalein (BSP) uptake from the 
blood stream in dogs has been studied by means of 
the continuous infusion technique. A steady level of 
blood and bile BSP can be attained by this means. 
Dye extraction at infusion rates of 0.2 mg/kg/min. 
or less occurs at a constant rate near 12% of 
circulating dye per minute. With further increase 
of infusion rate a rapid decrease of extraction 
efficiency is observed. Bile collection during such 
infusion has shown: 1) that colorimetrically de- 
termined BSP concentrations of 1000 mg. % 
represent the limit attainable in the dog. 2) That 
colorimetric BSP excretion occurs at rates from 
30 to 70% of the infusion rates. Analysis of the 
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livers in such experiments shows that while some 
BSP accumulation occurs in that organ, a con- 
siderable amount of BSP remains unaccounted 
for. Using S* tagged BSP under similar conditions 
nearly quantitative recovery of S* infused can be 
made from liver, blood and bile. Chromatographic 
analysis of bile BSP shows that the S* activity 
can be recovered in 4 fractions, different from 
BSP, none of which are colorless. Quantitative 
relations among these components will be dis- 
cussed in relation to infusion rates, and to condi- 
tions modifying biliary BSP excretion such as 
liver injury or bile stasis. The significance of 
these findings in connection with the basic mech- 
anism involved in BSP excretion and their bear- 
ing on the question of extrahepatic BSP uptake 
are considered. 


Protective action of sodium catechol disulphonate 
in acute poisoning by compounds of vanadium 
and cobalt. H. A. Braun anp L. M. Lusxy.* 
Division of Pharmacology, Food and Drug Ad- 
min., Federal Security Agency, Washington, D.C. 
Disodium catechol disulphonate (DCD) in- 

jected intramuscularly in aqueous solution proved 

effective in the treatment of acute poisoning by 
ammonium metavanadate in rabbits, rats and 
pigeons. In animals treated with DCD the fatal 
dose of the vanadate was about twice that of the 
untreated animals. Treatment must be prompt, 
i.e. within 3 minutes. However, if either sodium 
bicarbonate or citrate was injected simultane- 
ously with the DCD, treatment might be delayed 
up to one hour. Sodium succinate had no such 
effect. The intraperitoneal LD;. of DCD for the 
rat was 3.75 gm/kg. DCD appeared in the urine 
in from 30-45 minutes and continued to be ex- 
creted for about 2 hours. Since rats injected in- 
tramuscularly with the fatal dose of cobalt sulfate 
survived for about 15 minutes, prophylactic treat- 
ment with DCD was resorted to. Animals treated 
with DCD 30 minutes previous to the injection 
of cobalt sulfate survived otherwise fatal doses 
of this salt. DCD was ineffective in poisoning by 
compounds of selenium, thallium and mercury. 


Some effects of procaine and diethylaminoethanol 
on the auricle and ratio of ventricular rate to 
auricular rate in the dog. BarBara Brown, 
(introduced by G. H. Acnreson). Pharmacology 
Dept., University of Cincinnati College of Medi- 
cine, Cincinnati, Ohio. 

In dogs under dial-urethane anesthesia with 
chest open and artificial respiration, the right 
auricle was driven by electrical stimuli at varying 
rates (from 170/min. up). Auricular electrograms 
and ECG’s were recorded. Before and after vagot- 
omy the auricle responds regularly to stimuli up 
to 480-620 per min., the threshold increasing as 
frequency rises. Intravenous procaine (8 mg/kg.) 
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and diethylaminoethanol (32 mg/kg.) decrease 
the maximal rate which the auricle will follow 
to 330-540 per min. (8-33%). Diethylaminoeth- 
anol increases the threshold at rates of stimula- 
tion down to the lowest rate studied whereas 
procaine does not change the threshold in the 
lower range of frequencies. Both compounds de- 
crease auricular conduction velocity. In this prep- 
aration, before and after vagotomy, the ratio of 
ventricular rate to auricular rate (V/A ratio) 
remains 1.0 up to auricular rates of 280-360 per 
min. and reaches 0.5 or less at 420-550 per min. 
Procaine increases this ratio when it is less than 
1.0 and usually shortens the P-R interval, whereas 
diethylaminoethanol decreases the ratio and 
usually lengthens P-R interval. The marked de- 
crease of V/A ratio produced by vagal stimulation 
or by intravenous acetylcholine (0.08-0.12 mg/ 
kg.) was more effectively prevented by procaine 
than by diethylaminoethanol. 


Effect of BAL on distribution of intravenously 
administered zinc using Zn®. H. D. BruNER. 
Dept. of Pharmacology, Univ. of North Carolina, 
Chapel Hill,and Med. Division, Oak Ridge Inst. 
of Nuclear Studies, Oak Ridge, Tenn. 

In studies on the toxicity of intravenously 
adminisiered ZnCl: (1% sol., px 6.1, L.D. 60-90 = 
0.22 mm/kg.) it was observed that 2 mol equiva- 
lents of BAL in propylene glycol given before or 
with the zine completely eliminated the acute 
toxicity, but did not prevent the delayed death 
72 to 96 hours later. In fact, BAL seemed to ac- 
centuate the renal damage, the chief cause of 
death. Subsequently, the distribution of zinc has 
been studied 72 to 96 hours after a single intra- 
venous injection using Zn® for tracing. Twelve 
rats received approximately 0.012 mm/kg. of Zn® 
intravenously of which 4 received simultaneously 
50 mol equivalents of BAL in peanut oil and two 
got 62 mol equivalents spaced at 0, 24, and 48 
hours. Four additional rats received 0.02 mm/kg. 
of Zn® plus 0.165 mm/kg. of stable Zn, enough to 
give severe renal damage; two of the four received 
3.3 mol equivalents of BAL intramuscularly at 
the time of the zinc. Control and treated pairs of 
animals were viviperfused 75 to 92 hours later, 
and tissues and separated excreta counted after 
pseudo-wet ashing with HNO. In the control 
rats 31-42% of the zinc was excreted via the feces 
with 4% or less appearing chiefly on the first day. 
After BAL, urinary excretion increased up to 20 
times and fecal excretion decreased. The red cell 
content of Zn*® doubled in the BAL rats. The 
content in 17 other organs and tissues examined, 
particularly the kidneys, was not affected by 
BAL. The high dose of zinc roughly doubled the 
amount in the kidney, but otherwise the data do 
not support the pathological interpretation. 
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Considerable tolerance of excitability of excised 
muscle to drastic changes in electrolyte con. 
centration of immersion fluid. E. H. Brunquisr 
AND J. B. HENDERSON (introduced by Ricuarp 
W. Wuirexeap). Dept. of Physiology and Phar- 
macology, Univ. of Colorado School of Medicine, 
Denver. 

Paired sartorius muscles (frog) were maintained 
in an extended condition, under a slight amount 
of tension, in test tubes containing 20 to 25 cc. of 
immersate. One series of such preparations was 
maintained at 13° C. during the survival of 
excitability; another series was kept at 25° C. 
Periodic determinations of the threshold to fa- 
radic stimulation were the criteria of alterations in 
excitability. Survival in conventional Ringer’s 
fluid was compared on the one hand with survival 
in the same fluid diluted to varying extents with 
distilled water, or, on the other hand, with sur- 
vival in Ringer’s fluid modified by added amounts 
of NaCl or of all of the salts of Ringer’s fluid. 
Dilution of Ringer’s fluid to half strength did not 
reduce the average survival time, but a doubling 
of the concentration of all of the salts very de- 
finitely shortened survival of excitability. 


A further study of the uterine action of aqueous 
extracts of corpus luteum. Harouip H. Bryanrt,* 
C. JELLEFF CARR AND JOHN C. KRantTz, JR. 
Dept. of Pharmacology, Univ. of Maryland School 
of Medicine, Baltimore. 

A method of testing the uterine activity in 
situ of aqueous extracts of corpus luteum has 
been devised. Experiments were conducted on 
guinea pigs and rabbits. Intravenous injections 
of aqueous corpus luteum extracts were shown to 
decrease the tone and amplitude of uterine con- 
tractions in estrogen-primed animals. The re- 
laxant response was not elicited under these 
conditions by progesterone or chlorobutanol. The 
latter is used as a preservative in corpus luteum 
preparation and relaxes the uterus in vitro. 


Metabolic fate of evipal. Mitton T. Busi, 
Tuomas C. BuTLerR AND H. LEo DICcKISON. 
Dept. of Pharmacology, Vanderbilt Univ. School 
of Medicine Nashville, Tenn. 

We have reported previously (J. Pharmacol. 
69: 277 and 72: 5) the isolation from dog urine, 
after administration of evipal, of three products. 
We presented evidence that these substances 
were: 5-methyl-5-(A’-cyclohexenonyl) barbituric 
acid, I; 5-methyl-5-(A’-cyclohexenony])-1-meth-yl- 
barbituric acid, JZ; and a substance isomeric 
with the latter, IJ. I(m.p. 213-217°C. decomp.) 
has now been obtained from the urine of 2 dogs 
in amounts equivalent to 20% of the administered 
nor-evipal (5-methyl-5-A’-cyclohexenyl]-barbituric 
acid). This same substance (J) has also been 
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obtained from the urine of 2 other dogs in 
amounts equivalent to 5% of the evipal admin- 
istered. Substance II has been obtained in 1.5% 
yield from these latter dogs, but IJJ only from 
one of them, in 0.5% of the amount of evipal 
given. We have now established that J and IJ 
actually are ketones. The oxime from J was 
obtained in 60% yield, of pure substance, m.p. 
250-260° decomp.; the oxime from JJ in 50% 
yield, of pure substance, m.p. 185-7°C. Elemen- 
tary analyses for C, H, and N are in reasonably 
good accord with the theoretical values for both 
these oximes. The available supply of JI was 
mostly used for analyses before an oxime prepara- 
tion was made. 


Isolation of 6-nitropropionic acid from cultures 
of an Aspergillus flavus. Mitton T. BusH AND 
Oscar TousterR.* Depts. of Pharmacology and 
Biochemistry, Vanderbilt Univ. School of Medi- 
cine, Nashville, Tenn. 

Studies of the production of penicillin-like 
substances by an A. flavus led to the incidental 
isolation of an apparently pure organic acid from 
a crude ‘toxic fraction A’ (J. Pharmacol. 84: 275, 
1945). This substance (J) was reported to have 
m.p. 67.5-68.5° corr., neutrailzation equivalent 
124, and apparent ionization constants pK; 3.7 
and pK; 9.1. Elementary analyses were subse- 
quently obtained which indicated the simplest 
empirical formula C;H;NO,y. The recent report 
(CarTER AND McCuesney. Nature 164: 575, 1949) 
that hiptagenic acid, a compound long ago ob- 
tained from a plant glycoside, has been found to 
be B-nitropropionic acid (JJ) (a type of compound 
occurring rarely in nature) led us. to consider 
this structure for J. We have synthesized JI 
from silver nitrite and £-iodopropionic acid 
(Lewkow1tz. J. prakt. Chem. [2], 20: 169, 1879) 
and also from sodium nitrite and propiolactone. 
That the compounds I and II are identical we 
have shown by the following comparisons: the 
melting points and various mixed melting points 
were identical; the results of nitrosation tests 
(Victor Meyer) for primary nitro groups were 
the same; titrations with sodium hydroxide, using 
glass electrodes, gave identical curves, which 
showed pK; 3.7 and pK: 9.0-9.1. Both compounds 
showed, in these titrations, the slow reaction 
with NaOH in the high px ranges characteristic 
of primary nitro compounds. It remains to be 
determined whether the 8-nitropropionic acid was 
actually produced by the mold, which seems very 
likely because of the large amount present, or 
was already present in the medium. 


A contribution to the study of mechanism of ac- 
tion of cardiac glycosides. ANNE CAMERON (in- 
troduced by B. N. Craver). Research Dept., 
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Division of Macrobiology, Ciba Pharmaceutical 

Products, Inc., Summit, N. J. 
" Feline hearts were perfused after the method 
of Langendorff with modifications previously de- 
scribed (J. Pharmacol. & Exper. Therap. 93: 135, 
1948), and to the perfusion fluid were added the 
following drugs in the concentrations indicated, 
expressed as ywg/ml.: atropine sulfate, 1; Deca- 
methonium bromide 50; papaverine hydrochloride 
0.5; procaine hydrochloride, 15; Pyribenzamine 
hydrochloride, 2; quinidine sulfate, 5; 2[N-p- 
tolyl-N-(m’-hydroxy phenyl)-aminomethy]] imid- 
azoline phosphate (C-7337), 0.5; m-tolyloxy- 
acetamidine hydrochloride (Su-212), 0.1. The 
concentrations employed were well tolerated, and, 
save for Decamethonium bromide, were in general 
sufficient, as demonstrated by previous experi- 
ment, to exert the characteristic effect of each 
compound. After an interval of perfusion with 
the drugs indicated, the sensitivity of the heart 
to Digifoline was ascertained, and was found to 
be essentially that of a heart perfused with normal 
fluid. These results and the fact that cardiac 
glycosides exhibit no qualitative differences in 
their effects upon the hearts of all the common 
laboratory species of animal would suggest that 
these drugs act directly on the contractile mech- 
anism of the muscle cell or very close thereto. 
This circumstantial evidence lends support to 
the studies of Horvath et al. on the action of 
cardiac glycosides on the polymerization of Actin 
(Nature 164: 792, 1949). 


Studies on the new 4-hydroxycoumarin antico- 
agulant no. 63. R. T. Capps,* W. D. Bart.e,* 
O. O. Mreyer* anv O. 8S. Ortu. Depts. of Phar- 
macology and Medicine, Univ. of Wisconsin Med. 
School, Madison, Wis. 

The toxic effects of Dicumarol which appeared 
after its clinical introduction led to the synthesis 
of derivatives of the 4-hydroxycoumarin type 
having anticoagulant action. The 4-hydroxycou- 
marin anticoagulant no. 63 (2-methyl-2-methoxy- 
4 - phenyl - 5 - oxodihydropyrano - 3,2 - e(1) 
benzopyran) which was found to be most promis- 
ing, i.e. least toxic with approximately the same 
hypoprothrombinemia-inducing capacity as Dicu- 
marol (SCHEEL ET AL., 1949), has been further 
tested in dogs and has been given clinical trial. 
Dogs were fed single doses of 5, 10, 20, 50, and 100 
mg/kg. and daily doses of 5 mg/kg. No deaths oc- 
curred from single oral doses. Maximum hypo- 
prothrombinemia, as determined by the Link- 
Shapiro modification of Quick’s method using 
100% plasma, was obtained in 3 to 5 days and 
prothrombin times returned to normal in 5 to 7 
days. Six of 7 dogs which were fed 5 mg/kg/ 
day died after 6, 9, 9, 18, 20 and 30 administra- 
tions, respectively. One dog survived 30 doses. 
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Pathological findings included hemorrhagic pleu- 
ral effusion, hemopericardium, subcutaneous 
hemorrhages and massive uterine hemorrhage. 
Microscopic findings are rEresented. Effects of 
vitamin K and K; oxide and animal age on pro- 
thrombin reaction also will be reported. Capsules 
of 4-hydroxycoumarin anticoagulant no. 63 were 
administered to patients in single and repeated 
dosages. A single oral dose of 2 mg/kg. usually 
was found to produce a desired prothrombin time 
within 24 to 48 hours which then could be main- 
tained with repeated smaller administrations. 
The prothrombin times returned to pretreatment 
level in an average of 9 days. No evidence of 
hemorrhage, changes in_ differential blood 
count, urinalysis or hepatic function tests was 
noted. 


Cholinergic effects of F 2268. Epwarp A. Carr, 
Jr.,* Max Karscu* anp Dove.as 8. Riaes. 
Dept. of Pharmacology, Harvard Med. School, 
Boston, Mass. 

The ethylal of +-trimethylammoniumpro- 
panediol (Fourneau Compound #2268) was found 
by Bovet to be the most potent known parasym- 
pathomimetic agent with regard to action on the 
dog’s heart. Bovet showed that this compound 
produced typical muscarinic effects on a variety 
of tissues, but he was unable to demonstrate 
any ganglionic stimulating action. In view of the 
structural relationship of F 2268 to Methacholine 
—the former representing a cyclic isomer of the 
latter—we compared the effects of these 2 drugs 
given intravenously to cats under dial-urethane 
anesthesia. F 2268 and Methacholine were found 
to be quantitatively very similar in their ability 
to lower blood pressure. F 2268 appeared only 
slightly more potent in producing sinus brady- 
cardia, but the duration of the slowing caused by 
F 2268 was very much greater than the Metha- 
choline-induced bradycardia. When the dose of 
each was 10 micrograms, the mean duration of 
the bradycardia was 17 minutes for F 2268 and 38 
seconds for Methacholine. Other effects on the 
heart, such as second- and third-degree auriculo- 
ventricular block and auricular fibrillation, ap- 
peared with greater frequency at a given dose of 
F 2268 than of Methacholine. When 10 mg. of 
F 2268 was given to atropinized cats, a rise in 
blood pressure occurred. Thus, in contrast to 
Methacholine, F 2268 has a definite ganglionic 
stimulating action. No appreciable tachyphylaxis 
to the effects of F 2268 on blood pressure and sinus 
rate could be demonstrated. 


Potentiation of curarizing actien of diacetyl- 
choline (succinylcholine) by aliphatic dicar- 
boxylic acid aminoethyl amides. Jutio C. 
CASTILLO* AND Epwin J. DE BEER. The Well- 
come Research Labs., Tuckahoe, N.Y. 
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At the meetings of the Pharmacology Society 
held at Indianapolis in November 1949, the au- 
thors showed that diacetylcholine has a very 
evanescent curare-like action which can be greatly 
prolonged by the injection of an anticholinesterase 
such as eserine. Evidence was also presented 
which indicates that the prolongation of action ig 
due, at least in part, to the inhibition of the 
enzyme or enzymes responsible for the destruc- 
tion of diacetylcholine. Examination of the ali- 
phatic double amides of the general formula: 
CO-NH-CH2-CH:- N(CHs)3sI- (CHz)a- CO-NH- 
CH:-CH:2-N(CHs)3I reveals that although these 
compounds are virtually devoid of curariform 
action, they nevertheless potentiate the curare- 
like action of diacetylcholine in the cat and pre- 
vent the inactivation of the same by cat’s serum 
in vitro. In these respects the amides act like 
eserine, but they differ from the latter in that 
they do not enhance the muscarinic action of 
acetylcholine on the dog’s blood pressure and 
fail to antagonize curare. In addition, the amides 
fail to prevent the inactivation of acetylcholine 
by cat’s serum in vitro. These differences suggest 
that the enzyme or enzymes which destroy di- 
acetylcholine are probably not those responsible 
for the inactivation of acetylcholine. 


Parasympathetic blockade by alpha-alpha-di- 
phenyl-gamma-dimethylamino valeramide HCl. 
RaupH J. Cazort (introduced by Ktavus R. 
Unna). Dept. of Pharmacology, Univ. of Illinois 
College of Medicine, Chicago. 

Alpha - alpha - diphenyl - gamma - dimethy!- 
amino valeramide HCl] (BL-139) is a new anti- 
spasmodic with effects on the parasympathetic 
nervous system resembling those of atropine. On 
intravenous administration in mice it is twice as 
toxic as atropine. The action of BL-139 on guinea 
pig and rabbit ileum was predominantly neuro- 
tropic, being effective against acetylcholine con- 
tractions but, like atropine, exhibiting little effect 
against barium chloride induced contractions. 
BL-139 in the same concentration as atropine 
produced maximal dilatation of the rabbit pupil. 
However, duration of mydriasis was shorter. In 
man the compound was equal to atropine in sup- 
pressing salivation after oral administration and 
caused blurring of near vision in smaller doses 
than atropine. Small doses of BL-139 slowed the 
pulse rate, but doses larger than those of atropine 
were needed for acceleration. A similar quantita- 
tive difference in the effect on the pulse rate 
between atropine and BL-139 was observed on 
intravenous injection in unanesthetized dogs. BL- 
139 increased the subcutaneous LD,» of physostig- 
mine in mice 98%, atropine 113%. Decrease in 
frequency and increase in voltage of brain waves 
in curarized cats were obtained alike with BL-139 
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and atropine. Thus, BL-139 shows a remarkable 
similarity to atropine in potency and action. Its 
structural relationship to other parasympathetic 
blocking agents will be discussed. 


Cardiac glycosides of Tanghinia venenifera. K- 
K. CHen anp Francis G. Henperson. Lilly 
Research Labs., Eli Lilly and Company, Indian- 
apolis, Ind. 

Tanghinia venenifera is a shrub resembling 
oleander indigenous to the coastal regions of 
Madagascar. The natives there have prepared a 
poison, known as ‘Tanghin,’ from the kernels of 
the seeds, and used it as an ordeal which has re- 
sulted in a considerable loss of population. Only 
recently Frérejacque and Hasenfratz (Compt. rend. 
Acad. d. c. 222: 149 and 815, 1946; 223: 642, 1946; 
226: 268, 1948) successfully isolated tanghinin, 
desacetyltanghinin, tanghiniferin and veneniferin. 
By acetylation both tanghinin and desacetyl- 
tanghinin yield acetyltanghinin. Our experiments 
were directed to prove the cardiac action of these 
5 glycosides. By the usual methods of study each 
of the glycosides was found to have a digitalis- 
like action in either amphibians or warm-blooded 
animals. They were thus subjected to cat assay 
according to our previous procedure (J. Am. 
Pharm. A. 25: 579, 1936). The following figures 


were obtained with 10 cats each: 


MEAN (GEOMETRIC) LETHAL 
DOSE + S.E., ug/kg. 


352.4 + 38.8 
231.1 + 14.1 
909.7 + 57.6 
369.6 + 22.0 
944.3 + 77.0 


GLYCOSIDE 
‘Tanghinin 
Desacetyltanghinin 
Acetyltanghinin 
Veneniferin 
Tanghiniferin 


Relation of methylated xanthine retardation of 
development to cholinesterase values. RALPH 
Hott Cueney. Dept. of Biology, Brooklyn Col- 
lege, Brooklyn N. Y. and the Marine Biological 
Laboratory, Woods Hole, Mass. 

Fertilized eggs and 8 specific developmental 
stages of Arbacia punctulata were observed for 
3 days in sea water containing di- and trimethyl- 
ated xanthines (pure alkaloids) in a series of con- 
centrations from maximum solubility down to 
M/10,000. Retardations in developmental time 
schedules were greatest at the 2-celled stage and 
during the blastula-pluteus sequence. Concen- 
trations less than completely inhibitory molarities 
were more drastic on the blastula-pluteus stages. 
Earlier effects may be due to a competitive sub- 
strate-enzyme-drug relationship or possibly to 
the surface action of methylated xanthines. Later 
effects may be due primarily to the inhibition of 
an enzyme, cholinesterase, essential to larval 
development. Relationship does exist between 
ChE activity and function during embryonic 
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development. Augustinsson and Gustafson have 
shown in the sea urchin, Paracentrotus lividus, 
that ChE activity is absent in fertilized eggs 
during the first few hours but a sudden rise occurs 
at the 20-hour period and progresses to high 
values in the pluteus larva. Assuming ChE ac- 
tivity is similar in Arbacia, this is the time when 
caffeine is most inhibitory. That a methylated 
xanthine, caffeine, is inhibitory to ChE has been 
demonstrated in nerve tissue by Nachmansohn; 
and, in muscle by Nachmansohn and Schneemann. 
Inter-relationships between methylated xanthine 
effects and cell division and growth probably in- 
volve other factors (ATP-ase) but the correlation 
between the high activity value of ChE normally 
during the stages at which these compounds are 
most inhibitory is of interest to cell life and to 
the pharmacology of these drugs. 


Positive inotropic and other actions of fluoro- 
acetate. Maynarp B. CHENOWETH AND KomoL 
PEenGsrRIToNnG.* Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor. 

Considerations arising from current experiments 
suggested the possibility that sodium fluoroace- 
tate (FA) might exert a positive inotropic action 
on the hypodynamic papillary muscle. It has now 
been demonstrated that 10-5 m FA exerts a marked 
positive inotropic effect on hypodynamic rabbit 
papillary muscles while those of the cat respond 
similarly to 10-° m FA. Lower concentrations are 
but slightly effective while 10-fold higher con- 
centrations are distinctly effective but result in 
subsequent depression. The prior presence of 
acetate (0.01 m) in the bath totally prevents the 
actions of FA on the muscle. Addition of ouabain 
in concentrations known to produce a marked 
and prolonged inotropic action (rabbit, 1:5 mil- 
lion or 3 X 1077 m; cat, 1:10 million or1.5 X 1077 m) 
after suitable amounts of FA is almost completely 
without effect in glucose Ringer but does stimu- 
late the muscle when the actions of FA have been 
prevented by acetate. Quadrupling the concen- 
tration of calcium ions in the bath produces a 
less than usual inotropic response after FA. The 
inotropic response to epinephrine does not ap- 
pear to be much affected by prior presence of FA. 
Possible explanations for these phenomena will 
be discussed. 


Chemotherapy of allergic arteritis in the rabbit. 
James CuampitT (introduced by D. M. Green). 
Dept. of Microbiology, Division of Biological 
Research, G. D. Searle & Co., Chicago, Ill. 
Consistent extensive arteritis was produced 

in the rabbit by intravenous injection of normal 

horse serum in a dose of 10 cc/kg. on the first and 
8th days of the experiment. The animals were 
autopsied on the 18th day. The most extensive 
lesions were found in the mesentery, heart, liver 
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and lung and occasionally in every tissue ex- 
amined. Daily medication was begun usually on 
the 7th or 8th day and continued until the end of 
the experiment. ACTH was effective in prevent- 
ing the development of arteritis. Several anti- 
histamines and sodium salicylate had some ac- 
tivity while rutin, estrone, diethylstilbestrol, 
testosterone, histamine and ascorbic acid were 
inactive at moderate dose levels. 


Hormonal treatment of the adult cat that assures 
a uterus in vivo highly responsive to oxytocics. 
Mary Lee Cuary (introduced by B. N. 
CraveER). Research Dept., Division of Macro- 
biology, Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 

The voluminous literature on the action of 
hormones on the uterus has been recently reviewed 
(ReyNoutbs. Physiology of the Uterus (2nd ed.), 
1949). Methods have been described for rendering 
the immature lapin uterus responsive (WIcK AND 
PowELL, 1942) or for rendering that same species 
of uterus more sensitive to progestational action 
(Tripop AND Meter, 1948), but they seemed in- 
applicable to the present problem. The following 
conclusions were reached after scores of experi- 
ments correlating vaginal changes with uterine 
responses: a) Cats exhibiting the cornification of 
estrus are suitable for immediate use in assaying 
oxytocics. b) Cats exhibiting vaginal proestrus 
are suitable after 3 days if injected intramuscu- 
larly with 1.0 mg. T. D. of Ovocylin Dipropionate 
in oil. c) Cats in other stages of the cycle require 
two injections of the estrogen, one on the Ist 
day and one on the 3rd day, after which they may 
be used for assay on the 7th day. The cytological 
changes of estrus developed before the uteri had 
become responsive, which suggests that the myo- 
metrial changes induced require longer for their 
development. d) Ovariectomized cats treated 2 
weeks after operation by the procedure indicated 
in no. 3 yielded poorly responsive uteri; the re- 
sults were better if progesterone were injected 
from the 9th to 13th days after the first dose of 
estrogen. Efforts to improve the motility of the 
uterus during the day of the experiment have 
been fruitless. These efforts included the injec- 
tion of variable doses of aqueous solutions of 
estrogen, of progesterone, of androgens, and of 
concentrated solutions of the vitamin B complex. 


Absorption, plasma levels and excretion of mes- 
caline in the dog. J. Cocutn,* L. A. Woops 
AND M. H. Servers. Dept. of Pharmacology, 
Univ. of Michigan, Ann Arbor. 

In this study we utilized a specific and sensi- 
tive colorimetric method, the details of which 
will be published elsewhere, capable of deter- 
mining mescaline in concentrations above 0.5 ug/ 
ec. of plasma and 2.0 ug/cc. of urine. Plasma levels 
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of mescaline are compared after oral, intramuscu- 
lar and intravenous administration to the dog. 
Following intravenous injection of 20 mg/kg. 
(base equivalent) of mescaline sulfate, there is 
initially a rapid decrease in plasma level. This 
decrease is due probably to a redistribution of the 
drug from the plasma to various tissues and 
fluids of the body. Immediately after injection 
the animal exhibits the expected autonomic signs, 
cerebral depression and hyperreflexia of the limbs. 
After 20-30 minutes, the plasma concentration 
levels off at about 6 to 10 ug/cc. Thereafter, dis- 
appearance of mescaline from the plasma is grad- 
ual, being complete in 6-8 hours. Rate of re- 
covery from the pharmacological effects of the 
drug parallels the decay curve. In contrast to 
the report of Slotta and Miller (Ztschr. f. physiol. 
chem., 238, 14, 1936) mescaline is found in the 
urine of the dog. Twenty-four hour recovery of 
urinary mescaline amounts to 25 to 40% of the 
administered dose. Positive identification of this 
product was made by preparation of the crystal- 
line picrate derivative and comparison of the 
m.p. and mixed m.p. with authentic mescaline 
picrate. 3,4,5-Trimethoxyphenylacetic acid was 
isolated in dog urine confirming the work of Slotta 
and Miiller. 


Studies on acute beryllium poisoning in guinea 
pigs. KennetH W. Cocuran,* MaArce ia 
Mazur* anp KENNETH P. DuBots. Univ. of 
Chicago Toxicity Lab.,and Dept. of Pharmacology, 
Univ. of Chicago, Chicago, Ill. 

Recent investigations in several laboratories 
have shown that beryllium inhibits alkaline phos- 
phatases. We have observed that a depression of 
serum alkaline phosphatase occurs in rats fol- 
lowing acute poisoning by beryllium and that 
the extent of this inhibition is dependent upon 
the dose of beryllium. In order to obtain addi- 
tional information concerning the relationship 
between phosphatase inhibition and acute toxicity 
of beryllium we have employed guinea pigs which 
were found to be less susceptible than rats to 
acute beryllium poisoning. The 30-day LDs5o was 
6.3 mg/kg. of beryllium as beryllium chloride 
administered intraperitoneally to guinea pigs 
whereas the LDs» for rats was about 0.5 mg Be/kg. 
The alkaline phosphatase activities of all normal 
guinea pig tissues assayed, using sodium B- 
glycerophosphate as the substrate, were lower 
than those of the corresponding rat tissues. Beryl- 
lium was a less potent inhibitor of alkaline phos- 
phatases of guinea pig tissues than of rat tissues. 
The alkaline phosphatase activity of guinea pig 
serum averaged 0.058 mg P/gm/hr. and the con- 
centration of beryllium producing 50% inhibition 
in vitro was 3.6 X 10-4 m, while the corresponding 
values for rats were 0.390 mg P/gm/hr. and 1.8 
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Xx 10°* m Be. The following alkaline phosphatase 
activities were found for other guinea pig tissues: 
duodenum, 21.4; kidney, 16.9; and liver, 0.49 mg 
P/gm/hr. The molar concentrations of beryllium 
producing 50% inhibition of these guinea pig tis- 
sues were as follows: duodenum, 2.5 X 10°; 
kidney, 4.0 X 10-5; and liver, 2.8 X 10-4. No inhibi- 
tion of the serum alkaline phosphatase was ob- 
served in guinea pigs 3 hours after doses of beryl- 
lium as high as 17 mg/kg. Thus there was a corre- 
lation between the species susceptibility to acute 
beryllium poisoning and phosphatase inhibition. 


Effect of some sodium sulfonates on tuberculosis 
in mice. VERSA V. CoLze, H. R. HuLpreu anp 
S. H. Hoprrer.* Depts. of Pharmacology and 
Public Health, Indiana Univ., Indianapolis. 
Mice were injected intravenously with 0.2 mg/ 

mouse of a wet culture of M. tuberculosis (H37). 
The mice were divided into groups of 10 each 
and fed various concentrations of surface active 
agents. Records of weight and food intake were 
kept. The mice were killed at from 10 to 19 days 
and the lungs and liver were graded histologically 
from 0 to 4 plus. The 7 agents studied were classi- 
fied on the basis of their effects on tuberculous 
involvement at concentrations which had-slight 
or no effects on weight and food intake. The fol- 
lowing showed an increase in the amount of tuber- 
culosis found in the lungs: decyl benzene sodium 
sulfonate, dodecyl benzene sodium sulfonate, di- 
butyl phenyl-phenol sodium disulfonate, mono- 
butyl phenyl-phenol sodium monosulfonate. In- 
consistent results were obtained with monobutyl 
diphenyl sodium monosulfonate. A decrease in 
the amount of tuberculosis in the lungs was shown 
by isopropyl naphthalene sodium sulfonate and 
N-methyl oleamide of sodium ethyl sulfonate. 
The effects in the liver were less marked but in 
the same direction as those in the lungs. When 
dibutylphenyl-phenol sodium disulfonate and 
monobutyl phenyl-phenol sodium monosulfonate 
were fed with promizole their unfavorable effects 
on tuberculosis were eliminated. When isopropyl- 
naphthalene sedium sulfonate was fed with promi- 
zole its effect was changed from favorable to un- 
favorable. N-methyl oleamide of sodium ethyl 
sulfonate showed the same effect with promizole 
as without promizole. 


Factors influencing bile flow in the dog. Dona.p 
L. Coox,* Doris A. Beacu,* Ropert G. 
Brancui,* W. E. HampourGer anp D. M. 
GREEN. Pharmacology Dept., Division of Bio- 
logical Research, G. D. Searle & Co., Chicago, 
Til. 

Bile flow was studied in dogs anesthetized with 
sodium pentobarbital. The cystic duct was 
clamped and the common bile duct cannulated. 
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The volume of bile was measured at half-hour 
intervals and pooled hourly. Aliquots were ana- 
lyzed for total solid content. No bile was returned 
to the animals. Basal rate of bile flow (cc/dog/ 
hour) did not correlate with either surface area or 
body weight in a series of 260 dogs. Nine animals 
were observed for a period of 10 hours. During 
this interval the average rate of bile flow remained 
constant. The rate of total solid excretion de- 
creased with time and tended to become asymp- 
totic. The concentration of solids correspondingly 
declined. The bile output for a 30-minute period 
following intravenous administration of dehydro- 
cholic acid in a dose of 20 mg/kg. was studied in 
86 dogs. The response was related to control 
level of flow and body weight, suggesting that it 
was determined by the total dose rather than by 
plasma concentration, which was presumably sim- 
ilar in all animals. This hypothesis was tested by 
comparing the bile output of the 8 largest dogs in 
the above series with 8 additional small dogs given 
approximately the same total dose. In addition, 
the 8 smallest dogs were compared with 8 addi- 
tional large dogs. The results of these tests are in 
accord with the hypothesis that the response to 
dehydrocholic acid is determined by the total 
dose rather than by the dose per unit of body 
weight. 


Some pharmacological properties of L-hydrazi- 
nophthalazine, a hypotensive agent. B. N. 
CRAVER AND F. F. YonKMAN. Research Dept., 
Division of Macrobiology, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

Among a series of phthalazines synthesized by 
Druey, the most active hypotensive agent ap- 
peared to be u-hydrazinophthalazine, an initial 
pharmacological study of which is to be reported 
(Gross, DruEy AND Meter. Experientia. In press). 
The present report confirms and extends their 
observations. The compound has been shown to 
exert a hypotensive action in the following spe- 
cies: cat, dog, guinea pig and rat. Doses of less 
than 25 uwg/kg. are devoid of action. Progressive 
increases in the dose to approximately 0.5 to 1 
mg/kg. have produced progressive declines in the 
blood pressure, but further augmentations in the 
dosage by many fold have not augmented the 
effect, although higher doses antagonized par- 
tially the action of epinephrine. The hypotensive 
action has developed slowly suggesting either a 
metabolic alteration of the material to an active 
compound, or perhaps a slow accession to the 
structures susceptible to its effect. Rarely can any 
reasonable dose of the compound lower the blood 
pressure to below 70-80 mm. Hg, at which point 
other hypotensive agents such as acetylcholine, 
histamine or the nitrites are still effective. The 
hypotensive effects can be counteracted by pitui- 
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trin, Privine, ephedrine, epinephrine and nor- 
epinephrine, although the antagonism exerted has 
been sometimes relatively brief. Preliminary ex- 
periments with the canine heart-lung preparation 
have suggested that doses up to 100 mg. have no 
effect. Higher doses have been followed by de- 
creases in the cardiac rate and output and by the 
appearance of irregularities. Doses up to 2 mg. 
were almost devoid of action on the perfused fe- 
line heart. In ‘spinal’ dogs and cats the hypoten- 
sive effects have been minimal or absent. On 
various isolated tissues the compound has shown 
little effect. Detailed toxicological studies which 
will be presented have evidenced low toxicity after 
both acute and chronic administration. 


Evaluation of simaroubidin in experimental ca- 
nine amoebiasis. ASHTON C. CUCKLER (intro- 
duced by Hans Mouitor). Merck Inst. for 
Therapeutic Research, Rahway, N. J. 
Simaroubidin, a glycoside obtained from the 

plant Simarouba amara, is a highly potent thera- 
peutic agent for experimental amoebiasis of dogs. 
Repeated oral doses of 0.5, 2 and 8 mg/kg. elimi- 
nate the amoebae in severely infected dogs after 
5-8 days of therapy. During a follow-up period of 
more than 30 days the dogs remained clinically 
well and it was impossible to demonstrate amoe- 
bae, microscopically or culturally, during this 
period. At autopsy there was no evidence of 
amoebic infection in any of the animals. Ten oral 
doses of 0.125 mg/kg. were ineffective. A single 
dose of 5 mg/kg. was ineffective, and one dose of 
10 mg/kg. ‘cleared’ the infection on the fourth 
day of therapy. Frequent examinations for one 
month were negative for amoebae; however, re- 
lapse occurred after 10 weeks. A single dose of 20 
mg/kg. was completely effective. Comparative 
studies indicate simaroubidin is more potent than 
many of the currently used amoebicides. The 
toxicity of simaroubidin varies considerably with 
different species. The rat, mouse, rabbit and chick 
tolerate much more than dogs. Daily oral ad- 
ministration of 2 mg/kg. is tolerated by the dog 
for 11 weeks (55 doses) without any deleterious 
effects. Single doses of 8 mg/kg. intravenously are 
likewise non-toxic. Intravenous doses of 1-50 
mg/kg. to anesthetized dogs had no effect on 
respiration, heart rate or blood pressure. Oral 
doses of 32 mg/kg. and higher are lethal for dogs, 
with profuse gastro-intestinal hemorrhages de- 
veloping in 2-3 days. Since simaroubidin is non- 
toxic in therapeutic doses for dogs, it seems justifi- 
able to recommend clinical studies in human 
amoebiasis. 


Failure to propagate mouse sarcoma 180 after ex- 
posure to low temperature. Winpsor C. Curt- 
TING. Dept. of Pharmacology and Therapeutics, 
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Stanford Univ. School of Medicine, San Fran- 

cisco, Calif. 

Gye (Brit. M. J. 1: 511, 1949) and Mann (Brit. 
M. J. 2: 251, 253 and 255, 1949) recently reported 
that various mouse tumors could be frozen at 
79°C. for a month or more, and then lyophilized, 
and yet retain their ability to induce new growths 
upon implantation into mice. From 1-6 weeks 
were required for development of the tumor. 
The experiments were interpreted as supporting 
the thesis that a viral agent was implicated in 
these tumors because intact cells could not with- 
stand this physical treatment. To test this thesis 
further, we removed 10 sarcoma 180 tumors asep- 
tically from their host C;H mice 7 days after im- 
plantation, and immediately stored them, dry, in 
tightly corked test tubes at —79°C. Nine weeks 
later, 4 tumors were removed, quickly thawed and 
cut into portions about 1 mm. in diameter and 
implanted subcutaneously into 38 mixed male and 
female C;H mice. Eleven weeks later, at sacrifice, 
no tumors could be found. A second portion of 4 
tumors was removed after 14 weeks of freezing, 
ground in a chilled mortar, and immediately re- 
frozen. One week later the powdered tumor was 
thawed, suspended in glycerin phosphate buffer, 
and injected subcutaneously into 15 mice. Five 
weeks later, at sacrifice, no tumors could be found. 
Attempts to transmit sarcoma 180 to mice after 
prolonged cooling of the tumors were unsuccess- 
ful, thus lending no support to the thesis that a 
virus is implicated in this tumor. 


Analysis of pL-norleucine inhibition in Achromo- 
bacter fischeri. Epwin E. Dantet (introduced 
by Mark Nickerson). Dept. of Biology, Johns 
Hopkins Univ., Baltimore, Md. 

DL-norleucine inhibits the growth of several 
microorganisms, apparently by inhibiting methio- 
nine utilization. Intheluminous bacterium, Achro- 
mobacter fischerei pu-norleucine inhibits growth 
in concentrations of 0.5 ugm/20 ml. Methionine 
behaved as a product of the inhibited reaction in 
every test. (The norleucine : methionine ratio for 
50% inhibition increased with the norleucine 
concentration up to 5000 ugm/20 ml.; with nor- 
leucine and higher sub-optimal methionine con- 
centrations other compounds were less effective 
antagonists, etc.). Although tested less exten- 
sively, L-homocysteine, pL-cystathionine and DL- 
homoserine, but not pi-threonine and L-cysteine 
also antagonized norleucine as products of the 
inhibited reaction. pi-valine, L-leucine and DI- 
isoleucine behave as substrates or substrate pre- 
cursors for the inhibited reaction. (The ratios of 
norleucine:substrate for 50% inhibition are con- 
stant and they antagonize norleucine inhibition 
less effectively in the presence of higher methio- 
nine concentrations.) All other common amino 
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acids, except threonine which was inhibitory, 
increase growth in the presence of norleucine and 
low sub-optimal concentrations of valine, leucine 
or isoleucine, but only L-glutamic acid, pL-phenyl- 


alanine, L-tyrosine, L-aspartic acid, pu-lysine, - 


L-cysteine, in addition to methionine and the 
other products, were as effective at higher concen- 
trations. Thiamine and pantothenic acid promote 
growth at both high and low substrate concentra- 
tions. Harding and Shive (J. Biol. Chem. 174: 743, 
1948) found that many of the above compounds 
reversed or aided in reversing norleucine inhibi- 
tion in Escherichia coli, but methionine, threonine 
and homocystine appeared to be substrates or 
substrate precursors while valine, leucine, and 
isoleucine seemed to be products of the inhibited 
reaction. 


Technique for the screening in man of broncho- 
dilating drugs. SipnEY Dann* AnD RoBert C. 
BATTERMAN. Dept. of Therapeutics, New York 
Univ. College of Medicine, New York City. 

A battery of tests of ventilatory function has 
been used to determine the therapeutic response 
of asthmatics to the standard bronchodilating 
drugs. These tests include vital capacity determi- 
nations after normal and after complete expira- 
tion, maximum breathing capacity (rapid breath- 
ing) and deep breathing capacity (rapid and deep 
breathing), residual and complemental air values 
and oxygen deficit. Using two dose levels each of 
ephedrine, epinephrine and aminophyllin, 150 tests 
have been completed on 65 asthmatic patients. 
Twelve normal individuals and 8 asthmatics have 
been tested using saline. Each test consists of five 
‘runs’; the first serving as a baseline and the bat- 
tery of tests being repeated at one-half hourly 
intervals following parenteral administration of 
the drug. To better estimate the response in terms 
of the severity of the asthma at the time of test- 
ing, patients have been grouped as Class I (no 
obvious asthma at the time of testing); Class II 
(mild to moderate subjective distress and/or 
typical signs of auscultation) and Class III (severe 
attack). It has been demonstrated that the maxi- 
mal breathing capacity and the deep breathing 
capacity which serve in effect as ‘stress tests’ are 
more sensitive indicators of response to therapy 
than the static vital capacity. The percentage 
improvement as measured by the former are larger 
than that of the latter and more indicative of the 
individual’s ability to ventilate. In about 10% of 
the cases, especially those of Class I and II major 
changes in the stress tests have occurred measur- 
ing up to 100% improvement when the vital capac- 
ity showed no significant changes. The values 
accumulated in the testing of the three basic drugs 
in asthmatic therapy may serve as baselines for 
the screening of new drugs introduced for the 
treatment of asthma. 
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Chromatographic method for the isolation of DDT 
and other chlorinated insecticides from fat. 
BERNARD Davipow (introduced by ARNoLp J. 
LreuMAN). Division of Pharmacology, Food and 
Drug Admin., Federal Security Agency, Washing- 
ton, D.C. 

In previous reports from this laboratory it has 
been demonstrated that DDT and several other 
chlorinated insecticides are preferentially stored 
in the fatty tissues of animals. Solvent methods 
for their extraction from these tissues always 
include the fat component. In many cases study 
of the storage and tissue distribution of these 
chlorinated insecticides is limited by the inability 
of the chemical method to determine small quanti- 
ties of the insecticide in the presence of compara- 
tively large amounts of fat. A convenient and 
rapid chromatographic procedure has been de- 
veloped which is applicable to the isolation of 
DDT and several other chlorinated insecticides 
from fat. The procedure employs a column of 
Celite 545 (a diatomaceous earth), a mixture of 
sulfuric acid and fuming sulfuric acid (15% SO;) 
as the immobile solvent, and carbon tetrachloride 
as the mobile solvent. A column of 30 grams Celite 
slurried with 9 ml. of sulfuric acid, 9 ml. of fuming 
sulfuric acid and 100 ml. of carbon tetrachloride 
will retain approximately 5 grams of fat. It is held 
on the column as a brownish yellow band and the 
chlorinated insecticide is recovered in the eluate. 
Upon evaporation of the eluate, less than 1 mg. 
of extraneous residue remains. Recoveries of 
microgram quantities of DDT added to 5 gm. of 
butter oil free from DDT have ranged between 
90 and 100%. Preliminary trials have indicated 
that, in addition to DDT, the method is effective 
for the separation from fat of benzene hexachlo- 
ride, toxaphene and chlordane. 


Pharmacology of a polymer with long acting vaso- 
depressor properties. Peter B. Dews* AND 
Epwin J. DE BEER. Wellcome Research Labora- 
tories, Tuckahoe, N.Y. 

Polymers prepared through the condensation 
of alkoxyphenylalkylamines with formaldehyde 
generally possess vasodepressor properties. The 
material resulting from the interaction of 
N-methylhomoanisylamine with formaldehyde is 
particularly active in this respect. Prolonged falls 
in the blood pressure of anesthetized dogs were 
produced by doses as small as 50 gamma per kg. 
Evidence was obtained that the depressor effect 
is due to the liberation of histamine. 


Effect of salicylates on sensitization to horse 
serum and egg white. Ropert H. DReEIsBAcu. 
Dept. of Pharmacology and Therapeutics, Stanford 
Univ. School of Medicine, San Francisco, Calif. 
Salicylates have been alleged to act as anti- 

anaphylactic agents by preventing antigen-anti- 
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body reactions (CAMPBELL. Science 108: 478, 1949). 
Attempts were made to check this claim. Six rab- 
bits were fed a diet containing 1.67% sodium 
salicylate, the salicylate blood level being usually 
above 20 mg/100 ml. One week later these rabbits 
and an additional 6 rabbits (on regular diet) were 
injected subcutaneously with 1 ml. of a 1-10 dilu- 
tion of horse serum in saline. This injection was 
repeated weekly for 6 weeks. Identical arthus type 
skin reactions occurred in both groups of rabbits 
after the third injection of serum, and continued 
to occur throughout the experiment. Twenty-two 
guinea pigs were injected subcutaneously with 
0.1 ml. of horse serum on alternate days. Four 
weeks later, 11 of these were given 0.5 gm/kg. of 
sodium salicylate subcutaneously. Two hours 
later, the 22 guinea pigs were injected intrave- 
nously with 0.1 ml. of serum. Of 11 salicylate 
treated guinea pigs, 7 died of anaphylaxis; of 11 
controls, only two died. Twelve rabbits were in- 
jected twice intravenously and once subcutane- 
ously with 0.5 ml. of egg white, on alternate days. 
Four weeks later, 6 of these rabbits were given 3 
injections of 0.3 gm/kg. sodium salicylate gas- 
trically at 5:00 p.m., 9:00 a.m., and 1:00 p.m. One 
hour after the last dose, the 12 rabbits were in- 
jected intravenously with 0.5 ml. of egg white: 
all showed cyanosis and respiratory distress, and 
2 controls died. Accordingly, sodium salicylate 
showed no demonstrable prevention of the sensi- 
tivity reactions used. 


Effects of 3 halogenated ethylamines on cardiac 
arrhythmias induced by epinephrine, nicotine 
and cyclopropane. Victor A. DRILL AND Harry 
W. Hays. Dept. of Physiology and Pharmacology, 
Wayne Univ. College of Medicine, Detroit, Mich. 
Studies were made on the ability of 3 halogen- 

ated ethylamines to block induced cardiac ar- 

rhythmias. Dogs were maintained with 16% cyclo- 
propane anesthesia and ventricular arrhythmias 

induced by 1) epinephrine 2) nicotine and 3) 35% 

cyclopropane. After the production of these con- 

trol arrhythmias the animals were injected with 
either of the following drugs: 1) N-(2-bromoethy])- 

N-ethyl-l-naphthalenemethylamine HBr (SY28); 

2) N-(2-(2-biphenylyloxy) ethyl)-N-(2-chlorethyl) 

butylamine HCl (SY30); and 3) N-(2-chloroethyl)- 

N-ethyl-9-fluorenylamine HC] (SY21). The doses 

used were generally 1 mg/K; occasionally 0.5 or 

2.0 mg/K. Following the i.v. injection of the block- 

ing agent arrhythmias were again induced by 

epinephrine, nicotine and 35% cyclopropane. Epi- 
nephrine (usually 1-3 wg/K) induced arrhythmias 
that were prevented by the administration of 

SY28, SY21 or SY30. In blocking the arrhythmias 

SY28 and SY21 reversed the blood pressure re- 

sponse to epinephrine, whereas after SY30 the 

blood pressure response was either normal or only 
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slightly reduced. Nicotine (0.2-0.5 mg.) produced 
arrhythmias that were also blocked by the drugs 
used, although often requiring a second dose of 
the blocking agent before complete block was 
obtained. SY28 and SY21 generally prevented the 
arrhythmias and simultaneously reversed the blood 
pressure response whereas with SY30 blood pres- 
sure was not reversed when the arrhythmia was 
was prevented. All three compounds usually 
blocked the ectopic beats induced by 35% cyclo- 
propane. The difference in effect of the above 
blocking agents clearly shows that blood pressure 
reversal is not necessary in order to block induced 
arrhythmias. This is further shown by the follow- 
ing: Dogs anesthetized with 16% cyclopropane 
received repeated doses of nicotine at } hour in- 
tervals. Arrhythmias, which were induced by the 
first injection, were absent on repeated injections 
at a time when blood pressure had decreased only 
slightly from the original values obtained. 


Cholinergic action of alkyl pyrophosphoramides. 
KENNETH P. DuBots anp JoHN DovuLu.* Dept. 
of Pharmacology, Univ. of Chicago, Chicago, Ill. 
Recent studies in this laboratory demonstrated 

that octamethyl pyrophosphoramide (OMPA) ex- 

erts a cholinergic action in mammals after con- 
version by the liver to an anticholinesterase agent. 

OMPA differs from other phosphorus-containing 

cholinergic compounds in exhibiting a predomi- 

nant action on peripheral cholinesterase. The 
unique properties of OMPA stimulated our in- 
terest in searching for other phosphoramides with 
cholinergic activity. These studies led to the de- 
velopment of 2 alkyl-substituted pyrophosphor- 
amides which inhibit cholinesterase in vitro and 
in vivo and exert predominantly peripheral cholin- 
ergic effects. These compounds are unsymmetrical 
diethyl di (dimethylamido) pyrophosphate and 
symmetrical diethyl di (dimethylamido) pyro- 
phosphate. The approximate LD; of the unsym- 
metrical compound for rats is 2.6 mg/kg. intra- 
peritoneally and 4.4 mg/kg. orally. It inhibited 
cholinesterase 50% in vitro at a concentration of 

2.8 X 10-7 m. Twenty minutes after 1.9 mg/kg. 

intraperitoneally the cholinesterase activity of 

brain, submaxillary, and serum from rats was 
inhibited 13%, 81%, and 99% respectively while 

2 LD5o doses (5.2 mg/kg.) produced 24%, 92%, 

and 97% inhibition respectively. The LDso of 

the symmetrical analog was 10.7 mg/kg. intra- 

peritoneally and 12.4 mg/kg. orally for rats. A 

concentration of 8 X 10-7 m produced 50% inhibi- 

tion of rat brain cholinesterase in vitro. Twenty 
minutes after 7 mg/kg. intraperitoneally cho- 
linesterase activity of brain, submaxillary, and 

serum of rats was inhibited 2%, 64%, and 85% 

respectively and 2 LDs5o doses inhibited the ac- 

tivity of the tissues 30%, 89%, and 99% re- 
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spectively. These experiments demonstrated the 
anticholinesterase action of alkyl-substituted 
pyrophosphoramides in vitro and in vivo. 


Toxicity and anticholinesterase action of p-nitro- 
phenyl dimethyl thionophosphate. Kennetu P. 
DuBois, Marcetta Mazur* anp KENNETH W. 
Cocuran.* Dept. of Pharmacology, Univ. of 
Chicago, Chicago, IIl. 

The methyl analog of parathion, p-nitrophenyl 
dimethyl thionophosphate, is an ingredient of 
parathion preparations employed for insecticidal 
purposes in Germany. Recent interest in the pos- 
sible use of this compound as an insecticide in 
this country makes information on its toxicity and 
pharmacological actions desirable. For toxicity 
studies solutions of the compound in 20% ethanol 
and 80% propylene glycol were employed. The 
approximate LD;» for rats was 3.6 mg/kg. intra- 
peritoneally and 12.7 mg/kg. orally. The sex 
difference in susceptibility previously observed 
with parathion was lacking with the methyl 
analog. The methyl analog of parathion produced 
50% inhibition of rat brain cholinesterase in vitro 
at a final concentration of 1 X 10-4 M as compared 
with a value of 1.2 X 10-* m for parathion. In 20 
minutes after an LD5» dose of the compound given 
intraperitoneally to female rats the cholinesterase 
activity of brain, submaxillary, and serum was 
inhibited 72%, 55%, and 25% respectively. At the 
time of death in about 10 minutes after 7 mg/kg. 
given intraperitoneally to female rats 68%, 57% 
and 30% inhibition of brain, submaxillary and 
serum cholinesterase respectively was observed. 
The same dose of the compound given to male 
rats produced similar inhibition of brain and sub- 
maxillary cholinesterase but the serum cholines- 
terase which is lower in males than in females was 
48% inhibited. These studies indicate that the 
methyl analog of parathion resembles parathion 
in acute toxicity to rats and in anticholinesterase 
action in vivo after parenteral administration. 


Effect of various steroids on aerobic respiration 
of the brain of the castrate male rat. EUGENE 
EKIsENBERG*, GILBERT S. GoRDAN* AND HENRY 
W. Exuuiorr. Division of Pharmacology and Ex- 
per. Therapeutics and Division of Medicine, 
Univ. of California School of Medicine, San 
Francisco. 

Since steroidal hormones have been shown to 
have anesthetic properties (SeLyz, H. J. Im- 
munol. 41: 259, 1941) and to inhibit aerobic oxida- 
tion of glucose by rat brain cell suspensions 
(Gorpan, G. S. ano H. W. Exuiorr. Endocrinol- 
ogy 41: 517, 1947) studies have been carried out 
to investigate possible mechanisms of these ac- 
tions. It has been found that deprivation of 
gonadal steroids by castration results in elevation 
of the rate of oxygen uptake by rat brain (E1sEn- 
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BERG, E., G.S. Gorpan AND H. W. E x.iorr. Sci- 
ence 109: 337, 1949). This rise is not found in tissues 
capable of utilizing endogenous substrates (EIsEN- 
BERG, E., G. 8S. Gorpan anv H. W. E.uiorr. 
Endocrinology 45: 118, 1949). Administration of 
testosterone propionate prevents this increased 
rate of cerebral metabolism. An attempt has been 
made to determine whether this effect is specific 
for testosterone or general among the steroids. 
Male rats, castrated at 30 days of age, were treated 
daily with 1 mg. of steroid subcutaneously per 
kg. of body weight for the 7 days preceding de- 
capitation at the age of 60 days. Qo, of brain cell 
suspensions was determined by the direct method 
of Warburg using glucose as a substrate. Untreated 
castrates and estradiol dipropionate-treated ani- 
mals demonstrated elevated rates of oxygen up- 
take. Brains from castrates treated with unesteri- 
fied testosterone, testosterone propionate, methyl 
testosterone, testosterone cyclopentylpropionate, 
ethinyl testosterone, progesterone, or desoxycorti- 
costerone acetate respired at normal rates. From 
these studies it appears that steroids with the 
androstene nucleus are effective in restoring the 
‘braking’ action normally exerted by gonadal 
steroids upon cerebral metabolism, as measured 
in vitro. 


Effect of sympathomimetic amines and sympatho- 
lytics on blood sugar and lactate of the rat. 
SypnEy Euuis anp Hitton L. ANpDERSON.* 
Dept. of Pharmacology, Temple Univ. Sch. of 
Med., Philadelphia, Pa. and Dept. of Physiology 
and Pharmacology, Duke Univ. Sch. of Med., 
Durham, N.C. 

The effects of several sympathomimetic amines 
on the blood sugar of the non-fasting rat were 
determined from tail-blood obtained before, and 
at 30-min. intervals for 2 hours following, the 
intraperitoneal injection of several doses of each 
amine. The following produce marked hyper- 
glycemia in the amount in mg/kg. indicated in 
parentheses after each compound: Epinephrine 
(0.1); 1-(3,4-dihydroxypheny]l)-1-amino-2-methyl- 
aminoethane (2); Kephrine (2); Phenylephrine 
(2); 1-(8,4-dihydroxypheny])-2-methylaminopro- 
pane (30); 1-(8,4-dihydroxypheny])-2-aminopro- 
pane (50). The following amines did not raise 
blood sugar in the doses given in parentheses: 
N-isopropyl-norepinephrine (50); 1-(4-hydroxy- 
phenyl)-1-hydroxy-2-isopropylaminoethane (100); 
tyramine (100); hordenine (100); Paredrine (10); 
1 - (3 - hydroxyphenyl) - 1 - amino - 2 - methyl- 
aminoethane (30); Ephedrine (30); mescaline (10); 
Forthane (50); Tuamine (10) ; Octin (50) ; Oenethyl 
(5); 1-cyclohexyl-2-methylaminopropane (30). Di- 
hydroergotamine and Priscol prevent the rise in 
blood sugar which usually follows the administra- 
tion of epinephrine. Dibenamine and SY-28 appear 
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to have a weak adrenergic blocking action on the 
rat liver. Blood lactate as well as blood glucose 
changes were determined after epinephrine, Keph- 
rine, N-isopropyl-norepinephrine, and Octin. Ep- 
inephrine and Kephrine elevate both glucose and 
lactate of the blood. N-isopropyl-norepinephrine 
raises only the blood lactate concentration. Octin 
affects neither glucose nor lactate concentrations 
of the blood. Following the administration of di- 
hydroergotamine 3 mg/kg. epinephrine raises the 
blood lactate in the usual fashion, but it does not 
affect the blood sugar. 


Study of some antihistaminic drugs on the con- 
vulsive threshold and on the action of anti- 
convulsant drugs. G. M. Everett (introduced 
by R. K. Ricuarps). Dept. of Pharmacology, 
Abbott Labs., North Chicago, IIl. 

Recent clinical observations have suggested 
possible dangers in the use of some antihistaminics 
in epileptics (CHURCHILL AND Gammon. J.A.M.A. 
141: 18, 1949). In the present study the effect of 
Pyrabenzamine (P), Thenylene (T) and Benadryl 
(B) on convulsive threshold in mice was investi- 
gated. P, T, and B in subconvulsive dose (10-50 
mg/kg. i.p.) did not affect the electroshock thresh- 
old for full tonic-clonic seizures. However, the 
convulsant dose of Metrazol was lowered from 
75-50 mg/kg. subcutaneously. In doses of 75 to 
100 mg/kg. subcutaneously P, T, and B produced 
clonic or running convulsions. These convulsions 
were not modified by Tridione, Phenobarbital, 
Phenurone or Dilantin in non-sedative doses. 
The anticonvulsant action of these drugs against 
Metrazol and/or electroshock was unaffected by 
premedication with 10-50 mg/kg. intraperitoneally 
of P, T or B. Studies of possible antagonism by 
P, T, or B of minimal protective doses of anti- 
convulsants are in progress. Altho P, T, and B 
produce sedation in clinical use, the underlying 
convulsant properties of these drugs should be 
considered when they are used in epileptic pa- 
tients. 


Pharmacological studies of two new anticon- 
vulsants 3,5-dimethyl,5, ethyl-oxazolidine-2,4- 
dione (Paradione) and 3-methyl-5, phenyl-hy- 
dantoin (Nuvarone). G. M. Everett* anp R. K. 
Ricuarps. Dept. of Pharmacology, Abbott Labs., 
North Chicago, Ill. 

Paradione is closely related to Tridione. In 
mice the drug is more sedative and the ataxic dose 
is 250 mg/kg. This is also the minimal protective 
dose against Metrazol (100 mg/kg. s.c.) convul- 
sions. Duration of action is 3-5 hours. In non- 
sedative doses Paradione is ineffective against 
supramaximal electroshock convulsions. Chronic 
toxicity studies in rats and dogs (100-200 mg/kg/ 
day orally) for 18 months revealed no changes in 
blood count or organ damage. However the bone 


marrow in dogs showed a hypoplasia which was 
reversible when the drug was withdrawn. Tridi- 
one acts similarly. Clinical trial for 2 years hag 
shown Paradione to be effective in petit mal epi- 
lepsy and has a lower incidence of side effects than 
Tridione. Periodical blood checks are essential 
with either drug however. Nuvarone in doses of 
300 mg/kg. orally is effective against both electro- 
shock and metrazol convulsions in mice and rab- 
bits. The drug has a low toxicity, the fatal dose 
being 2 gm/kg. orally in mice. On high doses the 
animals become ataxic and comatose. Death re- 
sults from respiratory failure. Nuvarone is similar 
to Mesantoin in its anticonvulsant properties. 
Chronic toxicity studies in dogs and rats on doses 
50-150 mg/kg/day orally for a year show normal 
liver and kidney function. Blood counts and 
bone marrow have also remained normal. Clinical 
trial for a year has shown Nuvarone to be highly 
effective in grand mal and in some cases of psy- 
chomotor epilepsy. Its advantage is the low inci- 
dence of side effects. 


Nonspecific factors in chemotherapy of trypanoso- 
miases. Pau, L. Ewinc, Herswat G. Tree* 
AND GeEorGE A. Emerson. Univ. of Texas Med. 
Branch, Galveston. 

The importance of body defense mechanisms in 
chemotherapy of experimental trypanosomiases 
has been stressed by several workers; e.g. the 
influence of hepatectomy and splenectomy on the 
course of trypanosomiasis has been described 
(PFEIFFER AND Tatum. J. Pharmacol. & Exper. 
Therap. 53: 358, 1935). Treatment before or 
after 7’. equiperdum infection with pentnucleotide, 
desoxyribonucleic acid, reticuloendothelial im- 
mune serum, malononitrile, X-ray and other 
agents has no appreciable effect on the course of 
infection in normal or splenectomized rats or mice. 
Similar results are noted with 7’. lewisi infection 
in rats. Mice infected with 7. equiperdum die in 
severe hypoglycemia; treatment with glucose has 
an immediate analeptic effect on moribund ani- 
mals, and alloxan diabetes prolongs survival in a 
significant number of animals. 


Action of cardiac glycosides on experimental 
auricular flutter. A. Faran anp T. Loomis. 
Dept. of Pharmacology, School of Medicine, Univ. 
of Washington, Seattle. 

Self-perpetuating auricular flutter was produced 
in anesthetized dogs by the method of Rosenblueth 
and Garcia-Ramos (Am. Heart J. 33: 677, 1947). 
Evidence presented by the above investigators 
indicates a circus pathway in this type of flutter. 
We have studied the action of cardiac glycosides 
on this type of flutter. In the denervated heart 
ouabain, digitoxin, Lanatoside C and tincture of 
digitalis in a dosage of 50 to 60% of the toxic dose 
produce a slowing of the auricular flutter rate and 
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a reversal to a normal rhythm. The maximum 
rate the auricle will follow when stimulated by 
repetitive stimuli is probably related to the re- 
fractory period of auricular muscle. Cardiac glyco- 
sides produce a 15-25% reduction in the maximum 
rate when injected in amounts which stop the 
auricular flutter. The excitability of auricular 
muscle is not changed significantly by the above 
amounts of glycoside though toxic doses produce 
a definite reduction in excitability. Experiments 
were also conducted on the heart with the nerve 
supply intact. In some of these experiments digi- 
toxin and Lanatoside C first produced a slowing of 
the auricular flutter rate followed by a sudden 
change to an auricular fibrillation. This change 
from flutter to fibrillation is mediated through the 
vagus nerve since cutting the vagus nerves or 
atropinization of the dog resulted in a prompt 
reversal of the auricle to a normal rhythm. These 
effects of vagal blockade can only be seen in dogs 
treated with cardiac glycosides. Furthermore, 
electrical stimulation of the vagus or a continuous 
infusion of acetylcholine converted an auricular 
flutter to a fibrillation. It is thus probable that 
the vagal effects of these glycosides result in the 
conversion of an auricular flutter to fibrillation. 


Comparative pharmacology of khellin, visnagin 
and khellol glucoside. Epwin J. FE .iows, 
Keita F. KriiaM,* Joun J. TONER,* RoBert A. 
DAILEY* AND Epwarp Macko.* Research Division, 

: Smith, Kline and French Labs., Philadelphia, Pa. 
The present studies on the crystalline compo- 

nents isolated from Ammi Visnaga were carried 

out because of the controversial nature of the 
reports on their pharmacologic action. In isolated 
rabbit hearts, 1:100,000 and 1:10,000 2-methy1-5,8- 
dimethoxyfuranochromone (khellin) caused an 
increase in perfusion fluid flow of 25 to 40% and 

40 to 90% respectively. In these concentrations, 

2-methylol-5-methoxyfuranochromone _ glucoside 

(khellol glucoside) produced a decrease in flow. 

A slight but inconsistent increase in flow was ob- 

served after 1:100,000 of 2-methyl-5-methoxy- 

furanochromone (visnagin) ; however, a 35 to 80% 

increase was noted after 1:10,000. In anesthetized 

dogs, 2.0 to 5.0 mg/kg. of khellin or 2.0 to 3.0 

mg/kg. of visnagin intravenously produced tran- 

sient depressor effects. After these doses, a slight 
increase in cardiac rate and insignificant changes 
in the amplitude of cardiac contraction were 
tecorded by means of a Cushny Myocardiograph. 

In 4 out of 6 experiments, 2.0 or 3.0 mg/kg. of 

khellol gluecside produced depressor effects and 

slight to moderate cardiac stimulation. Khellin 
in 1:1,000,000 to 1:100,000 caused relaxation of the 
isolated rectal caecum of the fowl. In the same 

Preparation visnagin exhibited approximately 

two-thirds the activity of khellin but khellol 
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glucoside was inactive after 1:1,000,000 to 1:100,- 
000. Oral doses of 20.0 to 100.0 mg/kg. of khellol 
glucoside failed to antagonize the effects of aero- 
solized histamine in guinea-pigs weighing 150-260 
grams. Significant activity was noted in guinea- 
pigs after 20.0 to 100.0 mg/kg. of khellin or 50.0 
to 100.0 mg/kg. of visnagin orally. 


Acute pharmacology of dimethyl - 2 - chloro - 2 - 
phenyl-ethylamine. Frank C. Fercuson, JR. 
(introduced by W. CLarKE WEscoE). Dept. of 
Pharmacology, Cornell Univ. Med. College, New 
York City. 

Dimethyl] - 2 - chloro - 2 - phenyl - ethylamine 
(DMEA) possesses adrenergic blocking and para- 
sympathomimetic properties. In.cats, intravenous 
administration produces convulsions, respiratory 
depression, bradycardia, and secretory activity. 
Death occurs from respiratory failure. The intra- 
venous LD5o for the cat is 2.1 mg/kg. Poisoning 
in rats is similar. The slowing of the heart is 
abolished by atropine or vagotomy. In anesthe- 
tized cats, DMEA in small doses increases the 
rate and depth of respiration but in larger doses 
promptly abolishes it. In the cat, DMEA produces 
a sharp fall in blood pressure; this is annulled by 
atropine and replaced by a slower decline that is 
probably due to the removal of sympathetic tone. 
After small doses of DMEA the blood pressure 
usually returns to normal within 15-30 minutes 
but after large doses the pressure is lowered 
permanently. After adequate doses of DMEA the 
pressor effect of epinephrine is reversed, as are 
the pressor responses to asphyxia and to gangli- 
onic stimulation. The pressor activity of norepi- 
nephrine or ephedrine is abolished, while the de- 
pressor action of Isuprel is not affected. The 
onset of blockade after DMEA is immediate and 
lasts for only two to six hours. These facts and 
its water solubility make DMEA unique among 
the adrenergic blocking agents of the beta-halo- 
alkylamine type. In water DMEA hydrolyzes to 
an imine ring and finally to the ethanol deriva- 
tive. The imine form possesses all the activity of 
the intact molecule while the completely hydro- 
lyzed form seems inert. 


Evaluation of local anesthetics for nerve block. 
J. K. W. Frereuson anp J. F. AIKENHEAD.* 
Dept. of Pharmacology, Univ. of Toronto, Toronto, 
Canada. 

Potencies relative to procaine of several local 
anesthetics were determined by injecting 4 or 5 
concentrations of each drug in a constant volume 
of 0.2 cc. behind the eyeball of the guinea pig. 
Loss of corneal reflex was used as the index of 
anesthesia. Epinephrine 1:100,000 prolonged anes- 
thesia in this location only about 20%; 1:20,000 
was no better. Relative toxicities for tissue were 
determined by intradermal injection in guinea 
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pigs. Toxicity was measured by the diameter of 
erythema and by the occurrence of petechial 
hemorrhage. The two criteria sometimes differed 
seriously. The criterion of petechiae was probably 
better. Relative Ratings, viz. Relative Potency/ 
Relative Tissue Toxicity, were calculated for 
piperocaine, tetracaine and dibucaine. Only di- 
bucaine was significantly better than procaine. 


Pharmacologic action of hydrazine. E. A. FINE, 
ANNE M. KunkKEL AND J. H. WILLs (introduced 
by AMEDEo S. Marrazzi). Pharmacology Section, 
Med. Division, Army Chemical Center, Md. 
Intravenous injection of rabbits, cats and dogs 

with 50 mg/kg. of hydrazine causes retching or 
emesis, tonic-clonic convulsions, dyspnea, fall in 
blood pressure and death. Emesis and increase in 
tonus of the intestinal muscles of the dog were 
obviated by vagal section or by large doses of 
atropine. It appears, therefore, that the effect 
on the smooth muscle of the gastro-intestinal 
tract is indirect and mediated through the cho- 
linergic fibers of the vagus nerve. The fall in blood 
pressure is believed to be caused by both direct 
and indirect effects on the smooth muscle of the 
blood vessels. Although hydrazine shows some 
direct action on peripheral structures, its most 
significant action probably is on the central nerv- 
ous system. A decerebrated cat exhibited tonic 
convulsions following injection of hydrazine. Cats 
with spinal cord section showed tonic-clonic con- 
vulsions central to the section; distal to the sec- 
tion there was occasional tonic activity uncorre- 
lated with that going on above the section. These 
findings suggest some stimulatory effect on the 
spinal cord as well as on the brain stem. 


Effect of diphenylhydantoin, temperature and 
phosphate concentration on P® uptake by frog 
sciatic nerve. E. Finct, D. M. Woopsury, J. R. 
Warp anv J. E. P. Toman (introduced by L. S. 
Goopman). Depts. of Pharmacology and Physiol- 
ogy, Univ. of Utah College of Medicine, Salt Lake 
City. 

Frog sciatic nerves in groups of four were incu- 
bated in neutral, isotonic solutions containing low 
(0.088 mm/1) or high (92.1 mm/]) concentrations 
of inorganic phosphate containing tracer P®, at 
room (20°C.) or refrigerator (4°C.) temperatures, 
and with or without diphenylhydantoin (0.5 mm/1) 
for periods up to 62 hours (warm) or 160 hours 
(cold). After being tested for excitability, nerves 
were frozen and analyzed individually for P# 
and P® content of their inorganic, organic acid- 
soluble, lipid, and residue fractions. The decreas- 
ing order of rate of P® uptake was: inorganic, 
residue, organic acid-soluble, and lipid. Rate of up- 
take was increased 10-20 times in all fractions by 
the thousandfold increase in external phosphate 
concentration. Q” was 3 or greater for all organic 


fractions. Diphenylhydantoin usually produced 
small decrease in P® uptake, but probably not guf- 
ficient to explain the protection seen in all nerves 
against hyperexcitability induced by high phos. 
phate concentration or excessive stimulation. 


Comparison of the chronic toxicities of synthetic 
sweetening agents. O. GartTH FITZHUGH AND 
Artuur A. NELson. Division of Pharmacology, 
Food and Drug Admin., Federal Security Agency, 
Washington, D.C. 

A comparison of the chronic toxicities of the 
synthetic sweetening agents dulcin (p-phenetyl- 
urea), saccharin, P-4000 (1-n-propoxy 2-amino-4- 
nitrobenzene), and sodium cyclohexyl sulfamate 
(hereinafter called sulfamate) was made. Albino 
rats, 21 days old, 18-24 to a group, were fed for 
their lifetime dosages of 1, 0.5, 0.1 and 0.01% 
dulcin, P-4000, saccharin and sulfamate in a stock 
diet. Additional dosage levels of 5% saccharin and 
sulfamate, 0.25% dulcin and 0.001% P-4000 were 
used. Results show that these four substances 
may be divided into a toxic group and a relatively 
nontoxic group. Dulcin and P-4000 showed marked 
toxic effects whereas saccharin and sulfamate had 
only a slight effect on the animals. Dulcin pro- 
duced liver tumors with diameters up to 2.5 cm. 
in animals fed dosage levels of 0.1% and above. 
At 0.5 and 1% dulcin retarded the growth rate, 
increased the mortality rate and produced dark 
red spleens; at 1% the erythrocyte count was 
reduced and normoblasts occurred in the blood 
stream. P-4000 at dosage levels of 0.5 and 1% 
retarded growth rate and caused kidney damage. 
The bladders of some animals on the higher dos- 
ages of P-4000 contained much fine yellowish 
material. Thyroid glands were colored with a 
brown pigment which increased with dosage level. 
A slight retardation of growth occurred in the 
animals on 5% saccharin and sulfamate. Also the 
5% sulfamate produced marked diarrhea. 


Thiouracil derivatives in alloxan diabetes. STER- 
LING H. Fiy, Jr., Harvey Hays, Jr.* anp G. A. 
Emerson. Univ. of Texas Med. Branch, Galveston. 
Houssay and Martinez (Rev. Soc. argent. de 

biol. 24: 63, 1948) noted that several 2-thiouracil 

derivatives cause increased resistance to diabeto- 
genic effects of alloxan when given repeatedly for 

12-30 days prior to alloxan. In screening a large 

number of pyrimidines for prophylactic efficacy 

vs. alloxan, we (Federation Proc. 6: 238, 1947; 

Proc. & Trans. Texas Acad. Sci. 30: 112, 1948) 

found 2 - thiouracil, 6 - propyl - 2 - thiouracil, 

6-methyl-2-thiouracil, 2-thiothymine, 2-thiobar- 
bituric acid and 2,4-dithiouracil ineffective in 
antagonizing an intraperitoneal dose of 1.5 mm/kg. 
of alloxan when given intramuscularly 1 hour pre- 
viously, in mice fasted 20-24 hours. The thiopyrim- 
idines were given in doses of 0.5-3 mm/kg., accord- 
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ing to tolerance. Similarly, the 2-ethylmercapto 
derivatives of uracil, thymine and 5-methylcyto- 
sine were not prophylactic, and thiosinamine and 
alloxan-5-sulfonate were without action. Adenine 
thiomethylpentoside, 1 mm/kg., protected only 
5/9 mice, thus being inferior to most other adenine 
compounds. Lack of acute effective prophylactic 
action of thiopyrimidines indicates that these 
agents do not block alloxan by competitive affini- 
ties, that their —SH groups are less effective than 
those of dimercaptopropanol or glutathione, and 
that effects obtained on repeated administration 
are referable to changed physiological status of 
the experimental animals rather than to presence 
of the thiopyrimidines. 


Addiction liabilities of some drugs in the mor- 
phine series. H. F. Fraser,* H. G. FLANary,* 
R. W. Hovps* and Harris IsBEuu. Research 
Division, USPHS Hospital, Lexington, Ky. 
The addiction liabilities of dihydrocodeinone 

(dicodide), 6-methyldihydromorphine (‘6-meth- 

yl’), and 3-hydroxy-N-methyl morphinan (mor- 

phinan) were tested in former morphine addicts, 
by the single dose method for the detection of 
euphoria (all compounds), the single dose method 
for relief of abstinence from morphine (dicodide 
and ‘6-methyl’) and by direct addiction (all com- 
pounds). Thirty mg. of dicodide and 6-methyl 
or 10-15 mg. of morphinan subcutaneously or 
intravenously induced morphine-like euphoria in 
these subjects. Forty-five mg. of dicodide ad- 
ministered subcutaneously at the 30th hour of 
abstinence from morphine relieved withdrawal 

symptoms almost completely. Ninety mg. and 120 

mg. of ‘6-methyl’ administered at the 28th and 

32nd hours of abstinence produced subjective 
relief but had only minor effects on objective 

signs. Five volunteers received the drugs for 32-38 

days. The maximum daily dosages attained were 

240, 180, and 60 mg. for dicodide, ‘6-methyl’ and 

morphinan respectively. During the experiment, 

behavior of the men addicted to the 3 drugs re- 
sembled that of men addicted to morphine. Com- 
plete tolerance to the sedative action was not 
attained. The electroencephalograms of subjects 
receiving dicodide and morphinan were slowed 
throughout addiction. The pain thresholds (mod- 

ified Hardy-Wolff-Goodel) of men receiving ‘6- 

methyl’ were not altered but the psychogalvanic 

response to thermal stimulation was reduced. 

The intensities of abstinence from dicodide or 

‘6-methyl’ were milder than would have been ex- 

pected after withdrawal of morphine. These 2 

drugs may therefore, have some advantages over 

morphine. Abstinence from morphinan was ap- 
proximately equal to abstinence from morphine. 


Factors affecting tissue distribution following 
oral ingestion of lipid soluble substances. JOHN 
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P. FRAWLEY* AND O. Gartu Firzuuau. Division 

of Pharmacology, Food and Drug Administration, 

Federal Security Agency, Washington, D. C. 

Considerable discrepancies have frequently been 
noted in results of tissue distribution experiments 
performed in different laboratories and occasion- 
ally in the results of duplicate experiments in the 
same laboratory. A study of the various factors 
which may affect tissue distribution has been 
undertaken. The beta isomer of benzene hexa- 
chloride was selected as the first test substance 
because of its insolubility in water and its ready 
solubility in lipid-like substances. Analyses were 
carried out predominantly upon abdominal fat of 
albino rats. Marked differences in the storage of 
the beta isomer were noted in different sexes, 
with the higher storage consistently in female 
rats. Feeding of 200 ppm. beta isomer to 2 groups 
of female albino rats, one group 12 weeks old and 
the remaining group 50 weeks old, showed, after 
the second week, a storage of 600 ppm. in the fat 
of the younger rats and 225 ppm. in the older rats. 
Increases in the percentage of fat in the diet, 
ranging from 0% to 8%, gave a corresponding in- 
crease in the storage of the beta isomer in ab- 
dominal fat. Substitution of an emulsifier (Tween 
20) for 3% of the dietary fat gave an increase in 
the storage of the beta isomer. 


Cutaneous absorption of phenol from intact and 
damaged skin. Marian V. FREEMAN,* ELSIE 
ALVAREZ* AND JOHN H. Draize. Division of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington, D.C. 
Phenol preparations are used topically as anti- 

pruritics and as antiseptic dressings for the treat- 

ment of burrs, wounds, and indolent ulcers. 

Fatal phenol intoxications have been reported 

following such use (T. D. Cronin anv R. O. 

Braver. J.A.M.A. 139: 777, 1949; W. B. Detcu- 

MANN. J. Indust. Hyg. & Toxicol. 41: 146, 1949). 

A preparation containing 2.35% phenol in corn 

oil was employed in the cutaneous exposures of 

the rabbit. The technique (J. H. Dratze, G. Woop- 

ARD AND H. O. Catvery. J. Pharmacol. & Ex- 

per. Therap. 82: 377, 1942) was altered slightly to 

permit 48 hours of continuous exposure. Data 
was obtained for a) intact skin, b) abraded skin, 
and c) skin with severe heat burn. Total urinary 
phenol values were determined daily for a 5-day 
period prior to exposure. Similar determinations 
were made during exposure and until urinary 
excretion figures returned to base line levels. 

Phenol determinations were made according to 

Schmidt’s method (J. Biol. Chem. 179: 211, 1949). 

Normal urinary phenol excretion in the control 

(untreated) animal is approximately 2 mg/day. 
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The following urinary values were obtained during 
the 2-day exposure period: 
Condition of Skin Total mg. of Phenol 
Intact 43 


Abraded 65 
Burned (heat) 100 


Phenol is readily absorbed by intact skin as is 
reflected by the excretion value of 43 mg/48 hr. 
of exposure. On the other hand, the phenol excre- 
tion values were approximately 50 and 130% higher 
in the subjects whose skins were damaged by 
simple abrasion and heat burn respectively. 


Morphine-induced emesis in dogs treated with 
B - dimethylaminoethylbenzohydrylether - 8 - 
chlorotheophyllinate (Dramamine). Homer B. 
FrEEsE,* Ropert G. Brancui* anp W. E. 
HamsBourcer. Pharmacology Dept., Division of 
Biological Research, G. D. Searle & Co., Chi- 
cago, Ill. 

Dramamine (8 - dimethylaminoethylbenzohy- 
drylether-8-chlorotheophyllinate) has been found 
effective in the treatment of motion and radiation 
sickness. A common mode of activity might be 
depression of the vomiting center. The known 
emetic action of morphine sulfate in dogs offered 
a tool for testing this hypothesis. The incidence 
of vomiting in a group of 20 untreated animals 
following 0.5 mg/kg. of morphine subcutaneously 
was found to be 80%. A total of 52 animals received 
pre-treatment. In each experiment half received 
Dramamine, either 5.0 or 10.0 mg/kg. orally in 
capsule form, and the remainder received capsules 
of lactose placebo. The s.c. challenging dose of 
0.5 mg/kg. of morphine was given 45 minutes later 
and the incidence of emesis determined. In one 
experiment a crossover design was employed; 
on successive days the Dramamine and placebo 
treatments were reversed. No significant differ- 
ence was noted between the effects of Dramamine 
and placebo treatment, either from the viewpoint 
of over-all incidence of emesis, or from that of 
individual experiments. The incidence of emesis 
in treated groups did not differ significantly from 
that for untreated controls. 


Studies on metabolism of nicotine using spectro- 
photometric and radioactive techniques. AARON 
Ganz* anv F. E. Kesey. Dept. of Pharmacol- 
ogy, Univ. of Chicago, Chicago, Ill. 

In the course of work on the preparation of 
radioactive nicotine, the use of the Beckman 
ultraviolet spectrophotometer was developed for 
the routine determination of nicotine in tobacco 
plant extracts (Science 108 : 558, 1948). This method 
was found to have considerable advantages of 
simplicity and sensitivity, concentrations of nico- 
tine as low as 3-5 ug/cc. being accurately de- 
terminable. Two applications of this method to 
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animal work have now been made. In studies 
using a radioactive nicotine solution to perfuse 
the isolated guinea pig heart, the rate of uptake 
of nicotine from the perfusing fluid was studied 
by both isotopic and spectrophotometric tech- 
niques. Good correlation was obtained between 
the 2 methods. More recently the method was 
applied to the study of the urinary excretion of 
nicotine by the rat. The urine of rats injected 
with nicotine in amounts of 5-10 mg/kg. was 
collected and steam distilled from successive acid 
and alkaline media. The final distillate was then 
concentrated and its absorption curve deter- 
mined. A typical nicotine curve was obtained 
which represented 8-12% of the total amount 
injected. This percentage represented less than 
500 ug. of nicotine excreted in the urine. The 
spectrophotometric method was used in these 
experiments along with tracer techniques to de- 
termine the proportion of changed and unchanged 
nicotine excreted. 


Factors affecting electrogram of heart muscle. 
SoLomon Gars (introduced by McKEEn Car- 
TELL). Dept. of Pharmacology, Cornell Univ. Med. 
College, New York City. 

Experiments performed on isolated cat papillary 
muscles indicate that the T deflection is normally 
in the same direction as the R deflection, i.e., 
upright, and that it becomes depressed and in- 
verted following anoxia, injury and excess potas- 
sium. A lowering of calcium concentration below 
.216 mM results in a normal electrogram without 
any measurable contractile force. A marked in- 
crease in rate of stimulation produces inversion 
of the T deflection in normal Locke’s solution but 
not in a solution containing less than a .216 mM 
concentration of calcium. Excess potassium pro- 
duces inversion of the T deflection, widening of the 
R deflection and finally, a single, slow, upward 
deflection. Ammonium chloride produces marked 
widening of the R deflection, R-T interval, and 
an increase in contractile force. The theory that 
the T deflection is produced by membrane repolar- 
ization does not explain these observations. The 
need for revision of the present electrocardio- 
graphic theory is emphasized by these experi- 
ments. 


Effects of mercurial compounds on saccharase. 
C. L. Gemmiit anp E. M. Bowman.* Dept. of 
Pharmacology, Univ. of Virginia Med. School, 
Charlottesville. 

A study was made of the effects of various mer- 
curial compounds of pharmacological interest on 
the action of saccharase. Saccharase (Invertase) 
obtained from Nutritional Biochemical Corpora- 
tion was diluted to a suitable concentration and 
placed in the side arm of a Warburg vessel. Su- 
crose in varying concentrations in an acetate 
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buffer at a px of 4.5 was placed in the main com- 
partment of the same vessel. When the mercurial 
compounds were used, they were mixed with the 
enzyme and were in contact with the enzyme for 
a period of 15 or more minutes before tipping over 
the enzyme and inhibitor solution into the sucrose 
solution. The experiments were carried out at 
29.3°C. and the reducing sugar was determined 
after 10 minutes with Nelson’s method. It was 
found that there was a direct relationship between 
the concentration of the mercurial and the inhi- 
bition of activity of the saccharase. The degree 
of inhibition varied with the mercurial. 








FINAL CONC. (MOLAR) 





Sucrose 





0.08 | 16 
0.08 | 31 
0.16 | 22 
0.16 | 22 


Mercuric chloride 
Merbromin 
Mercurin 
Thiomerin 














Analysis of the relationship of the inhibition to 
concentration of substrate indicated competitive 
inhibition. The inhibition caused by mercuric 
chloride was reversed by the addition of 2,3- 
dimercapto-propanol (BAL). 


Alleged gastric mucin deficiency in peptic ulcer. 
GrorGE B. Jerzy Guiass AND Linn J. Boyp 
(introduced by Micuaret G. Muttnos). Dept. 
of Medicine, New York Med. College, Flower and 
Fifth Avenue Hospitals, New York City. 

To evaluate the controversial issue of a defi- 
ciency in gastric mucin as a contributing factor 
in the formation of peptic ulcer, 60 patients with 
peptic ulcer and 106 control cases were studied. 
Two hundred tests were performed on fasting 
gastric secretion: 50 after an alcohol test meal; 
19 after the subcutaneous injection of 1 mg. 
histamine; and 55 after the intravenous admin- 
istration of 16u of insulin. On the 841 gastric 
specimens collected, were determined the total 
dissolved mucin or its 2 fractions of dissolved mu- 
coprotein and mucoproteose (method of Glass and 
Boyd) as well as the volume and acidity of the 
specimens. There was found neither a deficiency 
of dissolved gastric mucin nor of its fractions in 
patients with peptic ulcer as compared to controls. 
The output of gastric mucoprotein which was 
derived from gastric glands was significantly 
increased in patients with duodenal ulcer, as 
compared to controls, both in the fasting stomach 
and following vagal stimulation with insulin. The 
concentration of gastric mucoproteose was sig- 
nificantly decreased in duodenal ulcer. However, 
this was due exclusively to dilution of this sub- 
stance by the increased volume of the gastric 
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juice, since the total amount of gastric muco- 
proteose was similar to controls both under fast- 
ing conditions and after insulin. Since mucopro- 
teose is a dissolution and split product of surface 
epithelium mucus, this finding does not offer any 
support to the theory that ulcer.is due to a de- 
ficient formation or to an increased mucolytic 
disintegration of the protective layer of gastric 
mucus resulting in denudation of the gastric 
mucosa and formation of an ulcer. Hyperacidity 
in duodenal ulcer could be explained by an in- 
creased volume of HCl secretion alone and not by 
an alleged decrease in buffering power due to 
deficient secretion of gastric mucin. 


Quinidine in propylene glycol by intramuscular 
injection in man. JosEPH GLUcK,* Harry Gop, 
Wa.TeER MopE.L, NATHANIEL Kwit,* SEYMOUR 
THICKMAN,* WriiuiamM ZAHM* AND HyYMAN 
Baxst.* Dept. of Pharmacology, Cornell Univ. 
Med. College, Cardiovascular Research Unit of 
Beth Israel Hospital and Cardiac Service of the 
Hospital for Joint Diseases, New York City. 

In a previous report before this Society, a 
method was described for the study of quinidine 
uction on the heart in patients by the effect on 
the F-F interval in the electrocardiogram. The 
oral route was used, but in practice many cases 
require the parenteral route. A preparation of 
quinidine sulfate in propylene glycol was made 
available to us, and the present report deals with 
its behavior by i.m. injection. It was tested in 19 
patients for its local irritant action, and in 7 of 
these, for speed of absorption, cumulation, and 
duration of action. There were no troublesome 
local reactions in 17 patients who received only 1 
dose of from 0.2 to 0.6 gm. One of the remaining 
2 patients receiving repeated doses of 0.4 gm. 
every 6 hours for 3 days developed temporary 
local swelling and tenderness. The peak effect on 
the heart developed in from 2-4 hours after a single 
dose, and in about 24 hours after the repeated 
doses. Then cumulation ceased and the plateau 
persisted during the remainder of the 3 days of 
treatment. Approximately 75% of the maximum 
effect disappeared in about 8 hours. The curves 
of action were essentially similar to those after 
similar oral doses. These results showed that 
quinidine sulfate in propylene glycol by i.m. 
injection provides a satisfactory substitute in 
cases in which the oral route is not feasible. 


Binding of barbiturates by rabbit tissue homoge- 
nates. Leo R GotpBaum* AND Paut K. Smita. 
Toxicology Section of Army Med. Dept., Research 
and Graduate School and Dept. of Pharmacology, 
George Washington Univ. School of Medicine, 
Washington, D.C. 

The extent of binding of various barbiturates 
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by rabbit tissue homogenates was investigated 
using the ultrafiltration technique of Lavietes. 
The tissues were homogenized with m/15 phos- 
phate buffer px 7.4 in an all glass tissue grinder. 
The final dilution of the tissue used for ultra- 
filtration was 1;4 and the barbiturate concentra- 
tion was 0.0005 m. The barbiturate concentration 
was determined by means of ultraviolet spectro- 
photometry. The results show that liver homoge- 
nate has the greatest binding capacity for the 
barbiturates studied followed by kidney, plasma, 
brain and, red cells with muscle the least. Thio- 
pental was bound to the greatest extent to all 
the tissues studied followed by seconal, pento- 
barbital, phenobarbital and barbital. This order 
was identical to that found in ultrafiltration 
studies with crystalline bovine serum albumin, 
suggesting similar mechanisms involved in the 
binding of barbiturates by tissues. These results 
correlate well with the distribution of barbitu- 
rates in rabbits. The tissues having the highest 
drug concentration have the greatest binding 
capacity. The strongly bound barbiturates tend 
to concentrate in those tissues that have high 
binding capacities resulting in a high ratio of 
tissue concentration to plasma level. The weakly 
bound barbiturates tend to distribute themselves 
in the body water with a ratio of tissue concentra- 
tion to plasma level near unity. 


Effect of benzodioxane (933 F) on hypertension 
due to circulating nor-epinephrine (in man). 
MarceLt GOLDENBERG AND HENRY ARANOW, 
Jr. (introduced by H. B. van Dyke). Dept. of 
Medicine, Columbia Univ. College of Physicians 
and Surgeons, New York City. 

Since nor-epinephrine as well as epinephrine 
has been demonstrated in pheochromocytomas, 
an investigation of the effect of piperidylmethyl- 
benzodioxane on nor-epinephrine mediated hyper- 
tension in man was undertaken. An increase in 
systolic blood pressure averaging 44 mm. Hg 
(range 20-93 mm.) and in diastolic blood pressure 
averaging 25 mm. Hg (range 14-40 mm.) was pro- 
duced in 19 normotensive subjects by the con- 
trolled intravenous infusion of nor-epinephrine. 
When the blood pressure became stabilized (with 
a constant rate of infusion of nor-epinephrine) 
933 F in doses of 0.25 mg/kg. was given intra- 
venously over a period of 2 minutes. In every 
instance the injection was followed by a fall in 
systolic and diastolic blood pressure; the systolic 
fall averaged 22 mm. Hg (range 4~46 mm.) and 
represented 50% of the average increase produced 
by nor-epinephrine; the diastolic fall averaged 
20 mm. Hg (range 8-38 mm.) and represented 
68% of the nor-epinephrine mediated increase. 
The duration of the diminution in blood pressure 
produced by 933 F averaged 5} minutes (range 


190 to 570 seconds). A pheochromocytoma removed 
from a patient exhibiting persistent hypertension 
was analyzed by chemical means (partition chro- 
matography on filter paper and von Euler’s 
colorimetric method). More than 97% of its cate. 
chol fraction was nor-epinephrine and only a 
trace of epinephrine was found. Benzodioxane 
had been administered on 2 occasions to this 
patient prior to the removal of her tumor, and 
in each instance a significant fall in arterial ten- 
sion resulted. The removal of the tumor relieved 
the patient of her hypertension. These data 
demonstrate that hypertension due to circulating 
nor-epinephrine in man is more susceptible to the 
adrenergic blocking action of 933F than animal 
data had suggested. 


Effect of diuretics and nephrotoxic drugs on kid- 
ney ATP-ase. ANprREs Gotu, JAMES HoLMan* 
AND VIRGINIA O’DELL.* Dept. of Physiology and 
Pharmacology, Southwestern Med. School, Dallas, 
Tex. 

Certain diuretics and nephrotoxic drugs were 
found to inhibit adenosine triphosphatase activ- 
ity of homogenized rat kidneys. The method used 
was that of DuBois and Potter. The ATP-ase 
activity of rat kidneys was of the same order of 
magnitude as that of the heart. The following 
drugs inhibited kidney ATP-ase in concentrations 
of 0.001 m or less: meralluride sodium, salyrgan- 
theophylline, mercuric chloride, caffeine and so- 
dium benzoate, theophylline ethylenediamine, 
uranium acetate and aerosporin. Drugs which 
had no effect were: urea, sodium chloride, pitui- 
trin, phlorizin, digoxin, epinephrine, histamine, 
alloxan, sodium cyanide and bacitracin. Since all 
drugs which inhibited kidney ATP-ase are known 
tubular inhibitors or tubular damaging agents 
it is postulated that these findings may reflect one 
of the mechanisms of drug induced diuresis and 
kidney damage. The results of in vivo as well as 
the in vitro experiments will be presented. 


Synergism between bacitracin, polymyxin B, and 
streptomycin HCl: in vitro tests with Enda- 
moeba histolytica and organism t. MrriAM 
GouLp AND EpEr Linpsay Hansen (introduced 
by Hamitton H. ANpERsON). Division of Phar- 
macology and Experimental Therapeutics, Univ. 
of California School of Medicine, San Francisco, 
Calif. 

The activity of a combination of bacitracin, 
polymyxin B, and streptomycin HCl in vitro was 
determined using Z. histolytica and organism (, an 
enteric, gram negative, spore-forming bacterium, 
in liver-proteose-peptone medium (Hansen). The 
compounds were prepared in aqueous solutions 
and observations made after incubation for 48 
hours in cotton-stoppered and sealed cultures 
(Hansen. Federation Proc. 8: 299, 1949). Utilizing 
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the same test procedure, Bradin and Hansen 
found emetine hydrochloride to be amebacidal 
at 1:100,000-1:400,000 dilution, in both open and 
sealed cultures. Despite the relatively low activ- 
ity levels of the 3 antibiotics, it was believed 
desirable to determine whether synergism might 
occur, and whether in combination, their poten- 
tial usefulness as amebacides could be antici- 
pated. Each agent, and particularly bacitracin, 
was inhibitory towards organism ¢. In combina- 
tion these agents exhibited marked synergistic 
activity against the bacterium. Death of amebas 
occurred at approximately 1/16 the minimal ap- 
parent amebacidal concentrations of the separate 
compounds when these were added together to the 
open and sealed cultures. The final proof of value 
of the combination of bacitracin, polymyxin B 
and streptomycin in anti-amebic therapy rests 
on in vivo trials. 


Effect of temperature on uptake of radioactive 
phosphate by human erythrocytes. DEsmMonD 
R. H. GourLEy* AND CHALMERS L. GEMMILL. 
Dept. of Pharmacology, Univ. of Virginia Med. 
School, Charlottesville. 

Radioactive phosphorus (P*#) has been used 
to determine the uptake of phosphate by human 
blood cells in vitro. The percentage P® leaving 
the plasma in a given time is the same whether 
or not white cells are present. Thus, at least in 
the initial phase of the transfer, most of the P® 
leaving the plasma is taken up by the erythro- 
cytes. A study of this transfer process has been 
made at 9 temperatures ranging from 15°-40°C. 
At temperatures from 15°-22°C., the P® uptake 
by the erythrocytes is so small that it approaches 
the absolute experimental error in the determina- 
tion of the P® remaining in the plasma (approxi- 
mately +2%). From 22°-40°C. the rate at which 
P® disappears from the plasma is much greater 
and increases as the temperature rises. At 37°C. 
approximately 50% of the added P® has been 
taken up by the erythrocytes within 100 minutes. 
In the initial phase of the transfer, the reaction 
is of the first order. The data obtained at the 
various temperatures conform to the Arrhenius 
expression relating the transfer velocity to tem- 
perature. The activation energy, u, calculated 
from the Arrhenius equation, is 16,700 calories. 
The marked difference in the transfer velocity 
over the relatively small absolute temperature 
Tange investigated indicates that the transfer 
process is chemical rather than physical in nature. 


Chronic toxicity study of veriloid in rats and 
dogs. James T. Gourzis, Ropert O. BAvER 
AND WALTER W. JETTER (introduced by GEORGE 
L. Matson). Dept. of Pharmacology, Boston 
Univ. School of Medicine, Boston, Mass. 
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One hundred and forty-two white Wistar rats 
and 12 mongrel dogs, separately housed and 
divided equally as to sex, were fed graded doses 
of Veriloid (J. W. Dart Labs’. purified, reproduci- 
ble extract of Veratrum viride) daily for 6 months. 
The rats received Steenbock’s diet ad libitum 
whereas the dogs were presented with 15 gm/kg. 
of horse meat 3 times daily. To these diets were 
added appropriate amounts of Veriloid. Food and 
drug consumption and weight were recorded 
weekly. Thirty rats and 3 dogs served as controls 
concomitantly with the experimental animals. 
At the end of 6 months each rat in the ‘high’ group 
had consumed an average of 7.44 mg/kg. of Ver- 
iloid/day, while the ‘medium’ and ‘low’ groups 
had averaged 5.13 and 3.11 mg/kg. respectively, 
equivalent to 70, 50 and 30 times the average 
daily/kg. dose for humans as reported by Wilkins 
(Proc. Soc. Exper. Biol. & Med. 72: 302, Nov. 1949). 
The weight growth curves were depressed in an 
amount roughly proportional to the dose of the 
drug. Adult rats appeared to be more resistant to 
the lethal effects of high dosage than young rats. 
The dogs averaged a daily consumption of 0.15- 
0.25 mg/kg. Emesis and refusal to eat the experi- 
mental diet accounted for the low dosage regimen 
in this species. Complete blood counts of both 
species and BSP tests of the dogs were unchanged 
from control values. Gross and microscopic patho- 
logic changes will be discussed. 


Cardiac action of certain sterols. C. W. GowprEy,* 
J.S. Loynes* anp R. A. Waup. Dept. of Pharma- 
cology, Univ. of Western Ontario, London, Canada. 
The cardiotonic effect of cholesterol, ergosterol, 

and certain phytosterols on the isolated frog 

heart was reported previously (Federation Proc. 8: 

344, 1949). This led us to investigate other com- 

pounds with closely-related chemical structures 

including: cholesterol, stigmasterol, sitosterol, 
ergosterol, calciferol, cholic and desoxycholic 
acids; sodium dehydrocholate, glycocholate, and 
desoxycholate; estrone, estradiol, progesterone, 
pregnenolone, pregnandione; testosterone, andros- 
terone, dehydro - isoandrosterone, androstanedi- 
one, and desoxycorticosterone. All of these with 
the possible exceptions of dehydro-isoandroster- 
one and progesterone produced a marked augmen- 
tation of the hypodynamic frog heart with little 
change in heart rate, and no tendency towards 
systolic standstill. This increased force of contrac- 
tion occurred whether the compound was a) ad- 
ministered in fine suspension, in micro crystals, 
or 6) dissolved first in propylene glycol or ethyl 
alcohol. The chief difficulty in testing sterols on 
the isolated rabbit Langendorff heart is their 
insolubility. The following compounds, however, 
have been investigated in concentrations varying 
from 2 X 1074 to 10-°: sodium salts of dehydro- 
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cholic, desoxycholic, and glucocholie acids; the 
B-glucoside of desoxycorticosterone, sodium hemi- 
succinates of testosterone, cholesterol, dehydro- 
isoandrosterone, pregnenolone; sodium estrone 
sulfate, and premarin. All of these except sodium 
cholesteryl succinate produced a large increase in 
coronary flow in the hypodynamic heart. The glu- 
cocholate, dehydrocholate, testosterone, estrone, 
premarin, and trans-dehydroisoandrosterone salts 
greatly increased the coronary flow, and markedly 
increased the force of contraction over a period 
of 5-20 minutes, but had little effect on heart 
rate. Desoxycholate and cholesterol salts were 
toxic and tended to cause systolic arrest. It is 
interesting that the sterols, which are chemically 
related to digitalis, should also have an augment- 
ing action on the heart. 


Effect of denervation on motility and response to 
atropine of terminal ileum and colon of the dog. 
Grace W. Gray,* R. M. Wuitrock* anp M. H. 
Seevers. Dept. of Pharmacology, Univ. of Michi- 
gan, Ann Arbor. _. 

These experiments were undertaken to investi- 
gate the possibility of extending the atropine 
inhibition of intestinal motility by the surgical 
section of the extrinsic parasympathetic nerves 
supplying the terminal ileum and colon. Healthy 
trained mongrel dogs were prepared with a termi- 
nal ileostomy, ascending colostomy, and descend- 
ing colostomy. Kymographic recordings of normal 
intestinal motility and response to atropine were 
obtained simultaneously in these 3 regions by 
means of the balloon-air-bromoform manometer 
method. Supra-diaphragmatic vagotomy was per- 
formed and recordings of motility and response 
to atropine were repeated. Next, the extrinsic 
parasympathetic inflow to the colon was sec- 
tioned at the sacral promontory. Recordings were 
again repeated. In other animals, sacral para- 
sympathectomy preceded vagotomy. All record- 
ings were obtained in unanesthetized animals after 
full recovery from surgery. A table indicates the 
normal and post-denervation responses to 0.5 
mg. atropine i.v. in terms of duration of action. 


Rapidity of pituitary adrenocorticotropic hormone 
(ACTH) release in response to stress. WILLIAM 
D. Gray anp Pau L. Munson (introduced by 
D. D. BonnycasTLeE). Dept. of Pharmacology, 
Yale Univ., New Haven, Conn. 

The mechanism by which certain stimuli cause 
release of ACTH from the pituitary is being in- 
vestigated in the rat. Reduction in adrenal as- 
corbic acid concentration serves as the criterion 
indicating increased ACTH secretion. Control 
rats (Holtzman, 80-120 gm.) under Nembutal 
anesthesia are unaffected by saline injections into 
the tail vein, while i.v. histamine, 0.3-0.4 mg/100 
gm., results in a marked decrease in adrenal as- 
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corbic acid. Aqueous adrenal cortex extract (Wil. 
son) (ACE), 1.0 ml/100 gm., i.v., 2-10 seconds 
before histamine almost completely inhibited the 
ACTH release. If ACE injection was begun 3 
seconds after histamine, inhibition was _ less 
marked but still present. If injection of ACE 
was delayed until 5-10 seconds after histamine, 
little if any inhibition was observed. These results 
confirm the findings of Sayers and Sayers that 
Ing’ blood levels of adrenal cortex hormones tend 
to p.2vent the release of ACTH by the pituitary. 
They also indicate that the pituitary release of 
ACTH in response to histamine is very rapid. 








NO. OF ADRENAL 
RATS ASCORBIC ACID 





mg./100 gm. 
444 + 8 
286 +7 
310 + 21 
341 + 24 
419 + 10 


Controls 22 
Histamine (H) 21 
ACE, 5-10 sec. after H 15 
ACE, 3 sec. after H 9 
ACE, 2-10 sec. before H 10 











Effects of desoxycorticosterone glycoside on car- 
diac and renal function. D. M. GREEN anp A.D. 
Jounson,* W. C. Bripges,* J. H. Lexmann* 
AND F. Gray. Dept. of Medicine, Univ. of Wash- 
ington School of Medicine, Seattle. 
Desoxycorticosterone glycoside (DCG) was ad- 

ministered to 13 human subjects by continuous 
intravenous infusion at the rate of 20 mg/square 
meter/hr. Blood pressure, glomerular filtration 
rate, renal plasma flow, sodium and water excre- 
tion were measured during two 20-minute control 
periods and three 20-minute periods of drug ad- 
ministration. Simultaneous measurements of car- 
diac output and total peripheral resistance were 
made in 6 of the subjects. The most pronounced 
action of DCG on renal function was an increase 
in water output. The effect on sodium excretion 
was variable. A net increase was observed in 7 
patients and a decrease in the remainder. Urinary 
sodium concentration showed a consistent re- 
duction which averaged 12% below control levels. 
Glomerular filtration rate and renal plasma flow 
rose moderately at the start of infusion and re- 
verted toward control levels with its continua- 
tion. The filtration fraction remained essentially 
unchanged. No significant change in blood pres- 
sure followed DCG administration. A small net 
fall in cardiac output was observed which coit- 
cided with an average rise in total peripheral 
resistance of 15% above control values. Some 
correlation was noted between direction and mag- 
nitude of the changes in peripheral resistance, 
filtration rate and plasma flow. 


Production of anesthesia in mucous membranes 
by procaine and physostigmine. Maraaret EF. 
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Greic, W. C. Hotuann* anp P. E. Linpvia.* 
Dept. of Pharmacology, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

We have previously reported that the selective 
permeability of living cells appears to be related 
to the activity of the acetyl choline—cholin- 
esterase system. This was shown in mammalian 
erythrocytes (Arch. Biochem. 23: 370, 1949) and 
in the blood brain barrier of the frog (Science 110: 
937, 1949). It is well known that procaine is not an 
efiective surface anesthetic as it does not appear 
to penetrate the mucous membrane. We have 
found, however, that when procaine and physo- 
stigmine were together instilled into the eye 
(rabbit or dog) the corneal reflex was rapidly 
abolished (2-3 minutes) and good anesthesia was 
produced. Physostigmine alone had no such effect. 
In a series of 19 rabbits and 11 dogs it was found 
that the effects of physostigmine and procaine 
together were significantly different from those 
of procaine alone. 


Actions of L-hydrazinophthalazine (C-5968) on 
vasomotor reflexes and hypertension in dogs 
and man. K. S. Grimson, J. R. Cuirrum* anp 
B. H. Metcaur.* Dept. of Surgery, Duke Univ. 
School of Medicine, Durham, N.C. A 
L-hydrazinophthalazine (C-5968) has been given 

to normal dogs, dogs with ‘neurogenic hyper- 
‘tension,’ and patients with ‘essential hyperten- 
sion.’ Two mg/kg. orally given dogs with hy- 
pertension several months after elimination of 
depressor nerves produced average reduction of 
blood pressure in 7 from 202 mm. Hg to 114. One 
mg/kg. i.v. in 5 caused reduction from 196-84, 
2 mg/kg. i.v. in 6 from 218-89, 1 mg/kg. i.m. in 6 
from 218-126, and 2 mg/kg. i.m. in 7 from 218-90. 
In 8 patients 20-125 mg. i.v. produced moderate 
reduction of pressure in 4 and definite reduction 
in 4. The pressor response with breath holding 
was blocked in 4 and with a hand in ice water, 
blocked in 1 and depressed in 2 of 5 tested. Toe 
temperature rose in 5 of 7 tested. Administration 
of 100-250 mg/patient orally in 6 tests variably 
eflected reduction of pressure, block of reflexes, 
and warming of toes. Chronic treatment of pa- 
tients with hypertension effected no persistent 
reduction of blood pressure. During 4 experi- 
ments in dogs 2-5 mg/kg. gradually reduced blood 
pressure during $ hour, an effect lasting several 
hours. Pressor response with occlusion of carotid 
arteries was reduced or blocked, that with 1-3 
ug/kg. of epinephrine was depressed, though with 
anoxia and central vagus stimulation pressor 
response was not depressed. In 4 dogs 25-27 mg/ 
kg. did not prevent normal increase of blood pres- 
sure with increased intracranial pressure. 


Studies on some smooth muscle effects of 3- 
hydroxy - N - methylmorphinan hydrobromide 
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(Nu-2206). E. G. Gross anp R. M. FEeatuHer- 
sTONE. Dept. of Pharmacology, State Univ. of 
Iowa College of Medicine, Iowa City. 

The effect of Nu-2206 on gastric, intestinal, 
and colonic motility; pyloric sphincter tone and 
motility; tonicity and capacity of the bladder, 
and urethral resistance to the outflow of urine 
were studied on unanesthetized dogs. Small in- 
testinal activity was also observed in one human 
patient with a Maydl jejunostomy. Intestinal 
and gastric activities were studied by the water- 
filled balloon technique, and pyloric sphincter 
action by Quigley’s air-filled triple balloon 
method. Bladder and urethral measurements were 
obtained by using Winter’s modification of meth- 
ods described by Langworthy. Dosages of 0.05- 
0.10 mg/kg. were used for intestinal studies in 
the dog, with a total of 2 mg subcutaneously 
being used in the human subject. For the bladder 
measurement, 0.025, 0.05, 0.075, 0.1 mg/kg. were 
used. Typical morphine-like reactions were ob- 
tained in the GI tract studies, namely: loss of 
gastric motility, increased tone of the pyloric 
sphincter, upper and lower ileum and colon. These 
observations suggest that Nu-2206 might produce 
constipation, however, in over 300 postoperative 
cases in the University hospital, this has not been 
a noticeable feature of the drug’s action. Larger 
doses have not been used in the dog because of 
the high incidence of vomiting when such doses 
are given. In the dose range studied, this drug 
has no significant effect upon the tone and capac- 
ity of the bladder or upon urethral resistance to 
the outflow of urine. 


Effect of certain analgesics upon intestine and 
uterine smooth muscle. CHARLES M. GRUBER, 
JR., CHARLES M. GruBER AND Kwana Soo 
Ler.* Dept. of Pharmacology, Jefferson Med. 
College, Philadelphia, Pa. 

An attempt was made to determine the relative 
activities of Nu-2206 (3-hydroxy-N-methylmor- 
phinan), metapon, morphine, Nu-1196 (dl-a-l, 
3-dimethyl-4-phenyl-4-propionoxy piperidine hy- 
drochloride), methadone, and demerol upon seg- 
ments of excised and intact rabbit uteri, excised 
rabbit intestine, and the intact intestine of the 
unanesthetized dog. The effect of Nu-2206 and 
Nu-1196 on excised uterus was stimulation. The 
minimum concentrations for which activity could 
be determined were 1/200,000 for Nu-1196 and 
1/100,000 for Nu-2206. For all concentrations re- 
covery was complete. Morphine had about 1/10th 
the activity of Nu-2206. The intact rabbit uteri 
were weakly stimulated by the intravenous in- 
jections of Nu-1196 and Nu-2206. Depression of 
the excised rabbit intestine occurred on the ap- 
plication of either Nu-1196, demerol, methadone 
or morphine. In general, the effects of equal 
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concentrations of demerol and Nu-1196 were about 
the same. These drugs were about 5 times as 
active as morphine and were one fifth as active as 
methadone. The action on excised intestine was 
opposite to that of acetylcholine and barium 
chloride. The intact intestine of unanesthetized 
dogs responded with approximately similar in- 
creases in tone following the i.v. administration 
of 0.001 to 0.005 mg/kg. Nu-2206, 0.005 mg/kg. 
metapon, 0.01 mg/kg. morphine sulfate and 0.1 
mg/kg. of either Nu-1196, methadone or demerol. 
With large doses the height of the rhythmical 
contractions and peristaltic activity was de- 
creased due to the increased general tonus. 


Inhibition central nervous system produced by 
chronic cocaine intoxication. CarRLos GuTIER- 
REZ-NortEeGA. Dept. of Pharmacology, Universi- 
dad Mayor de San Marcos, Lima, Peru. 

The intravenous injection of cocaine induces, 
in dogs addicted to this drug, states of general 
inhibition of the central nervous system. The 
inhibitory states, accompanied by plastic rigidity 
of the skeletal muscles (catalepsy), were found 
in 30% of the addicted dogs studied. States of 
excitation, with complex hyperkinesis, precede 
and ensue the states of inhibition. In the course 
of the inhibition produced by cocaine, general 
analgesia and symptoms of parasympathetic 
stimulation were always present. Stimulants of 
the central nervous system (caffeine, harmina, 
desoxyephedrine, ephedrine) and atebrine, po- 
tentiate the motor and sensitive inhibitions pro- 
duced by cocaine in the addicted dogs. Alkalines, 
ethyl alcohol and cholinergic drugs also poten- 
tiate, in lessers degree, the cocaine inhibitory 
actions. Barbiturates, at subnarcotic doses, an- 
tagonize the motor inhibition produced by cocaine 
in the addicted dogs, and restore the voluntary 
movements. The general analgesia produced by 
cocaine in the addicted dogs is suppressed by 
barbiturates. A very rapid recovery of normal 
sensibility follows the injection of barbiturates. 
It was also shown that barbiturates restrain 
the symptoms of parasympathetic stimulation 
caused by cocaine in the addicted dogs. The 
stimulant central action of cocaine is not an- 
tagonized by barbiturates; on the contrary, it is 
increased in high degree in some cases. This ap- 
parent reversal of barbiturate depressive action 
is due to the fact that these compounds remove 
central inhibitions. Fatty and vascular degenera- 
tion of the liver cells was found in some of the 
cocaine addicted dogs. 


Studies on pharmacology of dramamine. LEONARD 
B. Gutner,* WiLtBuR J. GouLp* AND ROBERT 
C. Barrerman. Dept. of Therapeutics, New 
York Univ. College of Medicine, New York City. 
Dramamine (beta-dimethylamino-ethyl benzo- 
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hydryl ether y-chlorotheophyllinate) has recently 
been introduced for the prevention and treat. 
ment of labyrinthine disorders, especially motion 
sickness. In an effort to ascertain its pharma. 
cologic action, the cold microcaloric test and 
galvanic stimulation of the mastoid area were 
utilized, the former depending upon the integrity 
of the peripheral end-organ of the labyrinth and 
the latter upon an intact vestibular nerve tract. 
Sixteen patients underwent 26 trials, each of 
which consisted of a control period and serial 
measurements following the oral administration 
of one of these drugs; dramamine 100 mg., di- 
phenhydramine 50 mg., hyoscine hydrobromide 
0.6 mg., allyl 1-methyl-butyl barbituric acid 
(seconal 100 mg., theophylline ethylenediamine 
(aminophylline) 500 mg., and y-chlorotheophyl- 
line 50 and 100 mg. It was found that dramamine 
markedly depressed labyrinthine function as 
judged by its effect upon the onset, and duration 
and character of the induced nystagmus and the 
milliamperage necessary to produce tilting. Sub- 
jective vertiginous sensations were also signif- 
cantly reduced. The drug produces these effects 
by acting both upon the vestibular end-organ 
and the nerve tract, peripherally or centrally. 
The other drugs had no significant action upon 
labyrinthine function although in some instances 


the induced dizziness (subjective) was decreased, 


probably due to a central sedative action. 


Hypothermic agents: I. 4-amyl N-benzohydryl 
pyridinium bromide (B-45) and alpha naphthyl- 
methyl imidazoline (privine). JuLINA GyYLFE, 
Rosert Henpricks, Sipney Ocus anv H. L. 
Wiuuiams (introduced by C. C. PFrerrreR). 
Dept. of Pharamcology, Univ. of Illinois College 
of Medicine, Chicago. 

B-45 produces hypothermia in mice, rats, and 
guinea pigs in doses of 1-3mg/kg. subcutaneously. 
In rats, the fall in body temperature is accom- 
panied by hyperglycemia, glucosuria, diuresis, 
and a decrease of 32% in the basal metabolic 
rate. A dose of 2mg/kg. intravenously in anes- 
thetized dogs has a marked pressor effect which is 
diminished by adrenalectomy and completely 
blocked and reversed by adrenergic blocking drugs 
such as SY-28. The pressor effect is not altered by 
nicotine, tetraethylammonium chloride, or tran- 
section of the cervical cord. B-45 resembles epi- 
nephrine in its peripheral vasoconstricting effect. 
In the cat, it causes retraction of the nictitating 
membrane and maximal dilatation of the pupil. 
The hypothermic effect of Privine is not confined 
to lower species of animals, but is also seen in 
cats and man. A table of toxicities demonstrates 
that it becomes more potent as animals of higher 
developmental levels are tested. The minimum 
effective dose for producing a significant fall in 
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body temperature of the rat is 25mg/kg. sub- 
cutaneously. 


COMPARATIVE TOXICITIES (LD-50) 
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B-45 (mg/kg) (mg/kg) 


SPECIES 





Mouse, | Intravenous 170 
20 Subcutaneous 
gm. | Intraperito- 
neal 

Oral 

Rat, Subcutaneous 
200 Intraperito- 
gm. neal 
Guinea | Subcutaneous 
pig 
Rabbit | Intravenous 
Subcutaneous 
Intravenous 
Effective 
pressor 
dose intra- 
venous 
Effective oral 
dose 


Dog 


>750 (to- 
tal dose 


5-10 (total 
dose) 














Absorption, distribution, and excretion of sodium 
fluoroacetate (1080) in rats. Ernest C. Hacan, 
L. L. Ramsey AND GEOFFREY WooDARD (in- 
troduced by A J. Lenman). Division of Pharma- 
cology and Division of Food, Food and Drug 
Admin., Federal Security Agency, Washington, 
DL. 

Adult rats were given single doses of aqueous 
sodium monofluoroacetate by stomach tube (5.8, 
3.3, and 1.8 mg/kg.) The rats dosed at the 5.8 
mg/kg. level were killed at the end of 5 hours and 
the organs pooled in their respective categories 
for analysis, (J. Assoc. Off. Agric. Chem. 32: 788, 
1949). 1080 was found in concentrations of about 
5 ppm. in the heart, kidney, brain, skin plus hair, 
and carcass, and only about 1.5 ppm. in the liver. 
Only about 1% of the ingested 1080 was found 
in the urine and feces. Twenty-five of the 60 rats 
dosed at the 3.3 mg/kg. level died within 24 hours 
and the balance were sacrificed at the end of that 
period. Analysis of the organs of this group 
showed values for living and dead animals re- 
spectively of: liver 0.5 and 0.6 ppm.; kidney 0.7 
and 1.6; heart 1.0 and 2.2; brain 0.9 and 2.0; car- 
cass 0.8 and 1.8; skin 0.9 and 1.8. Of the 1080 
administered, 17% remained in the stomach and 
small intestine of the living rats and 22% in those 
dying. The total 1080 accounted for was 39% in 
the living and 71% in the dead animals. The rats 
dosed at the 1.8 mg/kg. level were killed at the 
end of 48 hours. The urine and feces collected 
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during this period contained only 10% of ingested 
1080 and the entire bodies about 10%. 


Effect of long-acting antihistaminic drugs on 
capillary bed. THomas J. HALEY AND MARGARET 
AnvEM.* School of Medicine, Univ. of California 
at Los Angeles. 

Using the method previously described (HALEY 
AND Harris J. Pharmacol. & Exper. Therap. 95: 
293, 1949) several of the long acting antihistaminic 
drugs have been evaluated for their capillary 
effects. All of the drugs caused closure of the 
precapillary sphincters, a decreased flow through 
the capillary bed and leukocyte sticking. The 
degree of activity was directly related to con- 
centration. . 


Antagonism of cholinergic triad by (£-diethyl- 
aminoethyl xanthene-9-carboxylate methobro- 
mide (Banthine Bromide). W. E. HamBovurGeEr, 
Donatp L. Coox* ann D. M. GreEN. Phar- 
macology Dept., Division of Biological Research, 
G. D. Searle & Co., Chicago, Ill. 

Acetylcholine mediates the transmission of im- 
pulses in 3 areas of the peripheral nervous system. 
These sites, which form the cholinergic triad are 
a) all autonomic ganglia, b) the neuro-effectors of 
all parasympathetic and some sympathetic nerves, 
and c) somatic neuro-muscular junctions. Antag- 
onists are known for the action of acetylcholine 
at each of these 3 sites. Blockers for (a) include 
nicotine and tetraethyl ammonium (TEA); for 
(b) the atropine alkaloids and Dibutoline; and 
for (c) curare and bistrimethyl ammonium decane 
(C 10). The blocking action of each of these drugs 
is directed predominantly against a single cho- 
linergic function. Evidence exists which suggests 
that several are capable of antagonizing more 
than one function. 8-diethylaminoethyl xanthene- 
9-carboxylate methobromide (Banthine Bromide) 
blocks all 3 cholinergic actions at specific dosages. 
Small doses of Banthine approach atropine in 
neuro-effector anti-cholinergic action. Moderate 
doses equal TEA in producing superior cervical 
ganglion blockade and have twice the potency of 
TEA against pelvic nerve stimulation of the 
bladder. Large non-lethal doses exert a reversible 
curare-like effect on the sciatic-gastrocnemius 
system. Lethal doses produce generalized flaccid 
paralysis with consequent respiratory failure. 


Effect of thyroxine and dinitrophenol on renal 
functions. CARROLL A. HANDLEY. Dept. of Phar- 
macology, Baylor Univ. College of Medicine, 
Houston, Texas. 

The subcutaneous administration of 0.5 mg/kg. 
of thyroxine daily for 5 days to 4 dogs resulted in 
an average increase in renal functions as follows: 
glomerular filtration rate 40% (range 21-56%), 
renal plasma flow 46% (range 36-60%), and maxi- 
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mal rate of dextrose absorption by the renal 
tubules (TmG) 49% (range 32-67%). Dinitro- 
phenol produces similar changes in renal func- 
tions. An hour after the intravenous administra- 
tion of 5 mg/kg. of dinitrophenol to 5 dogs, the 
average increases in glomerular filtration and 
TmG were 38% (range 19-50%) and 33% (range 
20-41%) respectively. In the latter experiments, 
renal plasma flow was not measured because 
metabolic products of dinitrophenol interfere with 
p-aminohippurate determination. These observa- 
tions seem to indicate that these metabolic stimu- 
lants activate additional nephrons in the kidney 
and that thyroxine has no specific action on 
enzyme systems concerned in the reabsorption 
of dextrose from the renal tubule as has been sug- 
gested (Am. J. Physiol. 140: 699, 1944). 


Pathological muscle changes produced in guinea 
pigs by deficiency of antistiffness factors and 
effect of ergostanyl acetate. LawreENce W. 
Hanton,* N. CHANDLER Foot,* JANET TRAVELL 
AND Seymour H. Rinzier.* Depts. of Pharma- 
cology and Anatomy, Cornell Univ. Med. College, 
New York City. 

Twenty-one guinea pigs were maintained on a 
diet deficient in antistiffness factors as described 
by Oleson et al. (J. Biol. Chem. 171: 1, 1947). The 
course of deficiency alone was studied in 11 ani- 
mals; in 4 the diet was supplemented by wheat 
germ oil, and in 2 by cod liver oil. The effect of 
ergostanyl acetate was observed in 10 pigs. The 
daily oral dose of ergostanyl acetate in cotton- 
seed oil was 0.03 to 0.04 mg/kg. Biopsy of the 
triceps muscle was done on 20 pigs and autopsy 
on 19. Lesions in striated muscle occurred in all 
deficiency animals and resembled those described 
by Goettsch and Pappenheimer in nutritional 
muscular dystrophy of guinea pigs, except that 
in our biopsies the-earliest sign of deficiency was 
proliferation of myoblasts, prior to non-inflam- 
matory degeneration. Calcification was seldom 
seen. Heart muscle was not affected. Wheat germ 
oil did not prevent either stiffness or microscopic 
changes. Ergostanyl acetate given to 3 guinea 
pigs after wrist stiffness had appeared during 
about 90 days on the diet, produced clinical re- 
gression of muscle shortening, and changes at 
post mortem were much less than in comparable 
controls. Ergostanyl acetate given to 7 animals 
throughout the experiment, largely prevented 
stiffness and microscopic changes. Cod liver oil, 
fed to 2 pigs for 145 and 254 days, respectively, 
did not accelerate stiffness and may have pro- 
tected against microscopic changes. 


Measurement of pain threshold-raising action of 
aspirin, codeine, and meperidine (Demerol). 
James D. Harpy* anp McKeen CattTeE.u. 
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Depts. of Physiology and Pharmacology, Cornell 

Univ. Med. College, New York City. 

During the past 3 years, 160 medical students 
have been studied by the thermal radiation method 
in an effort to measure the pain threshold 
raising effects of 3 common analgesics. Groups of 
20 students were used in each experiment and 
agents were administered together with placebos 
so that neither the subject nor the experimenter 
was aware of the kind or amount of agent given. 
The technique employed for measuring the pain 
thresholds was essentially the same as that used 
in the experiments of Wolff, Hardy and Goodell. 
Aspirin was administered by mouth and meperi- 
dine and codeine subcutaneously in the following 
amounts :—aspirin—0, 0.3, 0.6, and 0.9 gm.; me- 
peridine—0, 20, 25, 40, 50, 60, and 100 mg.; codeine 
—), 10, 15, 20, 30 and 45 mg. Comparison of the 
average time-course threshold curves for each 
agent and dose with the placebo did not reveal 
any significant influence on the pain threshold 
measurements. Certain subjects receiving aspirin 
or the other agents exhibited a characteristic 
elevation of threshold, but in others it was de- 
pressed from 10-20%. It is concluded that 
untrained subjects, even of high intelligence, can- 
not be used successfully to measure the thres- 
hold raising effects of aspirin, codeine, and 
meperidine in the amounts given. 


Pyrexia in rabbits following injection of filtrates 
of typical mold cultures. Wiitt1am D. Hark- 
NESS, WALKER L. Lovina AND F.. ALLEN HopcEs 
(introduced by Bert J. Vos). Division of Phar- 
macology and Division of Microbiology, Food 
and Drug Administration, Federal Security 
Agency, Washington, D.C. 

Rabbits were injected intravenously with fil- 
trates of mold cultures representing 31 species 
which were propagated on a dextrose-peptone 
medium. Significant elevations in body tempera- 
ture were observed in the case of 16 of these 
species. Temperature increases varied for the 
numerous molds employed. Temperature in- 
creases also appeared to be dependent upon the 
chemical constituents of the media. For example, 
when inorganic nitrogen was substituted for pep- 


tone as a nutrient source no significant tempera- | 


ture rises were obtained. Completely negative 
results from injection of portions of the several 
lots of media used in the study indicated that 
the protein or other constituents of the nutrient 
material were not pyrogenic prior to being in- 
noculated with mold. 


Comparison of rate of uptake of radioactive 
thyroxine by tuber cinereum, hypophysis and 
thyroid. Epwarp O. Harper* anp Pavt A. 
Marts. Dept. of Psychiatry and Pharmacology, 
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Western Reserve Univ. School of Medicine, Cleve- 

land, Ohio. 

It has been demonstrated that the iodine con- 
centration of the tuber cinereum and pituitary 
is high following the administration of thyroxine. 
Using the method of Horeau and Sue as modified 
by Gross and LeBlond, thyroxine was labeled 
with radioactive iodine, I. Radiothyroxine was 
administered intravenously (10 y/kg.) to virgin 
female rabbits. The total amount of radioactivity 
injected was 2.0-3.0 X 10° d/m. The animals were 
killed by rapid i.v. injection of sodium pento- 
barbital. Any method bringing about a disturbed 
state before death vitiated the results. The con- 
centration of I'* in the tissue is expressed by a 
ratio (I'/mg. organ weight)/(I'/mg. body 
weight). At the end of one hour the concentra- 
tion in the tuber cinereum was essentially the 
same as in other parts of the brain (see table), 
but was definitely increased at the end of 2 hours. 
The concentration gradually decreased during 
the next 22 hours. Following the 2-hour deter- 
minations, the data suggest a steady increase in 
the I'*! concentration in the thyroid, with a corre- 
sponding decrease in the hypophysis during the 
remaining 22 hours. 


[31 mg. organ wt. 
I'31 mg. body wt. 





Conc. = 








TISSUE 30 MIN.| 1 HR. | 2 BR. 4 BR. 





Brain (aver.)......... .59 51 .59) = .39 
Tuber cinereum .48 .46) 1.4 ; 
Hypophysis 5.02 | 5.87) 9.95 
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Thyroid 3.75 | 13.9 7 
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Blockade of epinephrine-induced hyperglycemia. 
Stewart C. Harvey,* Mark NICKERSON AND 
Katuryn Stover.* Dept.’ of Pharmacology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

Certain of the newer adrenergic blocking agents, 
notably Dibenamine and Priscoline, do not effec- 
tively block the hyperglycemic response to epi- 
nephrine. This suggests that prevention of 
epinephrine-induced hyperglycemia may be an 
expression of a pharmacological property quite 
different from the classical ‘adrenergic blocking 
activity’ which is usually measured as an inhibi- 
tion of excitatory responses of smooth muscle to 
adrenergic stimuli. A systematic study of the 
ability of various adrenergic blocking agents to 
prevent the hyperglycemic response to injected 
epinephrine in rabbits revealed little correlation 
between this property and adrenergic blocking 
potency as measured by blockade of peripheral 
vascular responses. Notable discrepancies be- 
tween these 2 properties include: 1) Ergonovine 
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in large doses blocks the hyperglycemic response 
although this agent is completely devoid of 
adrenergic blocking activity as measured against 
peripheral vascular and other smooth muscle 
responses. 2) Hydrogenation fails to significantly 
increase the effectiveness of various ergot alka- 
loids in blocking the hyperglycemic response 
although it markedly increases their potency in 
blocking smooth muscle responses. 3) Fluorenyl- 
and a-naphthylmethyl-8-chloroethylamines are 
quite effective in blocking the hyperglycemic 
response while their benzyl and phenoxyethyl 
analogues are not. All of these configurations 
effectively block peripheral vascular responses to 
epinephrine; indeed, certain phenoxyethy] deriva- 
tives are the most potent. 4) Priscoline fails to 
block the hyperglycemic response although it 
inhibits peripheral vascular and most other 
smooth muscle responses. It is concluded that 
prevention of the hyperglycemic response to epi- 
nephrine is not a reliable measure of ‘adrenergic 
blocking activity’ in the sense in which this term 
is usually applied. 


Studies on toxicity of parathion (0-0-diethyl 0-p, 
nitrophenyl thiophosphate). LLoyp W. Hazet- 
TON, Emity G. Houianp,* anp Resecca C. 
HELLERMAN.* Hazelton Labs., Falls Church, Va. 
Upon completion of two years’ chronic feeding, 

rats on diets containing up to 100 parts parathion/ 
million showed normal weight, survival and food 
consumption. Chemical analysis revealed no tis- 
sue storage, isolated organ weights were normal, 
and there was no associated pathology. As previ- 
ously reported, atropine antagonizes the symp- 
toms of acute parathion toxicity and is effective 
in life saving against moderate excesses of the 
lethal dose. Following larger doses, however, 
death in atropinized animals is delayed but not 
prevented. Adequate atropinization and manual 
artificial respiration are effective against these 
large doses in dogs. Reported nicotinolytic agents 
such as Parpanit (1-phenyl-cyclopentane-1-car- 
boxylice acid hydrochloride) and Diparcol (10-(2- 
diethylaminoethy])-phenothiazine hydrochloride) 
were not effective in either atropinized or non- 
atropinized animals. Metrazol effectively stimu- 
lated respiration, either before or after atropine, 
but the combination represented no improve- 
ment over adequate atropine and _ artificial 
respiration. 


Adrenergic blockade in man by a new imidazole 
derivative C-7337. Hans H. Hecut, R. 
CRANDALL AND A. J. SAMUELS (introduced by 
Lzro T. SamuEts.) Dept. of Medicine, Univ. of 
Utah College of Medicine, Salt Lake City. 

The amino-methyl imidazoline Ciba 7337 has 
been tested for its sympatholytic and adrenergic 
blocking effects in 38 subjects. The substance was 
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administered intravenously in doses ranging from 
0.5-1.5 mg/kg. The resting arterial pressures fell 
briefly to subnormal values in all subjects. All 
developed sinus tachycardia with T wave changes 
and prolongation of QT reminiscent of the effects 
of epinephrine in dibenamized patients although 
cardiac output after C-7337 remained unchanged 
over the control in one subject. Nasal congestion, 
lacrimation, and pupillary constriction in the 
dark were usually present. All subjects developed 
orthostatic hypotension and fall in pressure 
exceeding the control values during the Vasalva 
experiment and after i.v. administration of his- 
tamine. The ‘overswing’ of pressures after hista- 
mine was abolished (suggesting blockade of 
endogenous epinephrine) but the rebound after 
the Vasalva test appeared unaffected. I.m. ad- 
ministration of 1 mg. epinephrine given at the 
height of the response to C-7337 demonstrated 
adequate blocking of changes in arterial pressure, 
of epinephrine induced extrasystolic disorders, 
of rises in blood glucose levels and in total leuco- 
cyte counts. C-7337 failed to alter the epinephrine 
tachycardia, the vasoconstriction of cutaneous 
areas, the delayed rise in polymorphonuclear 
cells with lympho- and eosinopenia, and the sub- 
jective vascular and central effects of epinephrine. 
C-7337 possesses potent adrenergic blocking prop- 
erties, appears mildly sympatholytic and may be 
assumed to cause local vasodilatation. Its effects 
are largely dissipated within 1-2 hours, and minor 
side effects (burning sensation, nausea, sweating, 
abdominal cramps and diarrhea) were frequent. 


Synthetic curare compounds. VII. N-methyl-trilo- 
bine iodide and N-methyl-isotrilobine iodide. 
D. A. Herrina* ano Davin F. Marsu. Dept. of 
Pharmacology, West Virginia Univ. School of 
Medicine, Morgantown. 

Kondo isolated trilobine and isotrilobine from 
Cocculus trilobus and Cocculus sarmentosus. We 
have converted these biscoclaurine-type alkaloids 
to the quaternary ammonium derivatives and 
compared their activity with p-tubocurarine chlo- 
ride. Structurally, these trilobine derivatives are 
related to the berbamine compounds except the 
isoquinoline rings are linked by 2 ether oxygen 
atoms instead of only one. The trilobine deriva- 
tives are less vasodepressor in the anesthetized 
cat and produce less salivation and lacrimation in 
the trained dog than p-tubocurarine. They do not 
appreciably influence the cardiovascular effects 
of epinephrine or acetylcholine. The trilobine 
derivatives have a relatively greater effect on 
the muscles of the abdomen and thorax of the 
rabbit than on the neck so that the apparent 
safety factor in the rabbit is even less than that 
for p-tubocurarine; if the rabbits are maintained 
by mechanical respiration this effect is unimpor- 
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tant and 30-50 times the head drop dose is well 
tolerated. 


Distribution and excretion of bis(5 chloro-2-hy. 
droxyphenyl) methane. Herman C. Heraruicy 
(introduced by Brenepicr E. ABREv). Research 
Dept., Pitman-Moore Co., Indianapolis, Ind. 
Bis (5 chloro-2-hydroxyphenyl) methane has 

been shown to be an effective anthelmintic against 
ascarids, hookworms, and tapeworms both in 
combination with toluene as Vermiplex in dogs 
(Buarr, H. E. N. Am. Vet. 30: 306, 1949), in cats 
(Burcu, G. R. ann H. E. Buatr. N. Am. Vet. In 
press), or used alone in dogs (Cratag, A. H., Jr. 
AND A, N. Kieckner. N. Am. Vet. 27: 26, 1946). 
In addition, it has also proved to be effective 
against the fringed tapeworm in sheep (Ryrr, J. 
J. F., R. F. Honess ano H. L. Sropparp. 
J.A.V.M.A. 115: 179, 1949). Since the fringed 
tapeworm is frequently found in the bile duct and 
gall bladder, this suggests that the drug is at 
least partially absorbed and then excreted by 
the liver. In order to ascertain if a cycle of excre- 
tion and reabsorption similar to that of the bile 
salts plays a part in the effectiveness of this drug 
against parasites in the biliary system and intes- 
tine, a series of determinations of the concentra- 
tion of the drug in various body fluids were made. 
The method of Gottlieb and Marsh (Ind. and Eng. 
Chem. An. Ed. 18: 16, 1946) as adapted for use 
with biological materials by Johnson et al. (Ann. 
N.Y. Acad. Sc. 52: 518, 1949) for a similar com- 
pound was used. In view of the fact that bis(5 
chloro-2-hydroxyphenyl) methane may be pre- 
sumed to be conjugated with either sulfuric or 
glucuronic acid before excretion, an extraction 
and colorimetric procedure is being adapted to 
show the extent of these reactions at the dose 
level studied and data on distribution will be 
presented. 


Absorption, excretion, and tissue distribution of 
three mercurial diuretics. R. G. HERRMANN,” 
G. R. Kuanm* anp H. W. Werner. Pharma- 
cology Dept., Wm. S. Merrell Co., Cincinnati, 
Ohio. 

The absorption, excretion, and tissue distri- 
bution of a new thiomercurial diuretic, TMS 
(trisodium salt of N[2-methoxy-3(1,2-dicarboxy- 
ethylthiomercuri) propyl]-O0-carboxymethy] sali- 
cylamide), mercaptomerin sodium, and meralluride 
sodium were studied following intramuscular and 
subcutaneous administration to rats, employing 
doses of 7.8 to 8.0 mg/kg. Hg for the 3 compounds. 
Analysis of i.m. injection sites 30 minutes after 
administration demonstrated 94, 89, and 81% 
absorption of administered doses for TMS, mer- 
captomerin sodium, and meralluride sodium re- 
spectively. Subcutaneous absorption was found 
to be 79, 71, and 57% at the same time interval. 
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Blood levels of Hg following administration of 
the 3 compounds by either route were low, ranging 
from 4-12 ug/gm of tissue at the 30-minute period. 
Mercury concentrations in heart muscle were 
even lower than those of blood. The mercury 
content of the kidneys 30 minutes after i.m. in- 
jection was 24, 30, and 34% of the administered 
dose for TMS, mercaptomerin sodium, and meral- 
luride sodium respectively. Four hours after in- 
jection the kidneys contained 2, 14, and 9%. TMS 
and mercaptomerin sodium were eliminated in 
the urine and feces to the extent of about 35% 
within 4 hours and about 86% within 24 hours 
after injection. After administration of meral- 
luride sodium, about 60% was excreted in the 
urine and feces within 4 hours and about 90% 
within 24 hours. 


Effects of depth of anesthesia on_ peripheral 
circulation. S. G. HeERsHEy* anv E. A. Roven- 
sTINE. Dept. of Anesthesiology, New York Univ.- 
Bellevue Med. Center, New York City. 

Utilizing the vascular bed of the dog omentum 
the effects of depth of anesthesia (ethyl ether, 
cyclopropane, pentothal sodium) on the periph- 
eral circulation were observed. The peripheral 
circulatory mechanisms employed as criteria Were 
1) reactivity to epinephrine (topical), 2) venous 
outflow from capillary bed, 3) vasomotion of 
metarterioles and precapillaries, 4) terminal ar- 
teriolar caliber, 5) rate of recovery to control 
state. Ether: During light and moderate degrees 
of anesthesia there was some decrease in the 
efficiency of these mechanisms. In deep and very 
deep anesthesia there was marked to extensive 
interference with these circulatory adjustments. 
After clinical recovery from surgical anesthesia 
there was a lag of at least 20 minutes before these 
mechanisms reverted to the control state. Cy- 
clopropane: During light and moderate depths of 
narcosis there was no significant change in these 
circulatory mechanisms. In deep anesthesia there 
was some diminution in their efficiency. Very 
deep narcosis produced a marked decrease in these 
circulatory adjustments. Clinical recovery from 
surgical anesthesia was followed by a return to 
the control state of these mechanisms within 2 
minutes. Pentothal Sodium: In light narcosis no 
appreciable changes were observed. With moder- 
ate narcosis some alterations in the peripheral 
mechanisms were noted. Deep and very deep 
‘anesthesia resulted in marked to severe inter- 
ference. Clinical recovery was slow but when 
teached was followed, in approximately 10 min- 
tes, by a return of the peripheral circulation to 
the control state. 


Urinary chromogen formation after exposure to 
aniline. Davip L. Huu (introduced by AMEDEO 
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8S. Marrazzi). Pharmacology Section, Med. Divi- 

sion, Army Chemical Center, Md. 

A method has been desired which is capable of 
detecting exposure of animals to aniline at levels 
well below the toxic range for this agent. In such 
cases the sulfonamide reaction (BRATTON AND 
Marsna... J. Biol. Chem. 128: 537, 1939) applied 
to urines has shown promise. Urines of rabbits 
injected intravenously with ¢o the lethal dose of 
aniline showed increases in both free and total 
urinary chromogen of as much as 2,000% over 
the control values. Dogs treated cutaneously 
gave increases in free but not total chromogen. 
The urines of 15 laboratory workers were analyzed 
with only negligible amounts of free and labile 
chromogen found. Four men exposed to spreading 
5 ml. aniline on the forearm gave no increase in 
free chromogen, but 100% increase in total value. 
No methemoglobin or other clinical symptoms 
were noted. A second group of 6 men received a 
total of 7 ml. aniline in 2 doses spread upon the 
thorax. Total urinary chromogen increased 200- 
800%. Two showed significant increases in free 
chromogen. Methemoglobin increases averaged 
50% of total hemoglobin. All developed headache 
and cyanosis in varying degrees. 


A study of digitoxin in blood. James G. H1Lton 
(introduced by C. L. Gemmiiu). Dept. of Phar- 
macology, Univ. of Virginia Med. School, 
Charlottesville. 

Studies have been carried out on the distribu- 
tion and disappearance of digitoxin in the blood 
of dogs. To study the distribution, varying 
amounts of digitoxin were added to freshly drawn 
oxalated blood and the mixture was centrifuged 
at 2100 R.P.M. for 30 minutes. The plasma was 
separated from the cell fraction and each portion 
was analysed for its digitoxin content by a polaro- 
graphic method. (Science 110: 526, 1949). It was 
found that all of the extractable digitoxin was 
in the plasma both in drawn blood and in circulat- 
ing blood. The cell fraction of blood took up a 
constant amount of digitoxin when the digitoxin 
was present above a certain minimal amount. 
This uptake occured whether the cells were sus- 
pended in plasma or in isotonic solution. To study 
the disappearance of digitoxin from the circu- 
lating blood of dogs, animals weighing between 
12 and 20 kg. were administered 1.2 mg. of digi- 
toxin in 50% ethyl alcohol solution by i.m. in- 
jection. At periodic intervals after injection, 
samples of blood were withdrawn from the jugular 
vein and analysed for their digitoxin content. 
The disappearance may be seen in the table. The 
values reported are average values obtained on 
4 dogs and are reported in ug % recoverable digi- 
toxin. If the values obtained ia ug. % are plotted 
against time in minutes, a curve of the form 
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C= nT* is obtained. The value C equals the con- 
centration in wg. % at time T after injection and 
the values ‘n’ and ‘a’ are arbitrary constants. 


OF RECOVERABLE DIGITOXIN AT 
VARIOUS TIMES 


CONCENTRATION 








TIME, MIN. 








Concentration mi- 


crogram per cent |0.20/0.10/0.07/0.04/0.02/0.01 








A simple spectrophotometric method for deter- 
mination of tetra-ethyl thiuramdisulfide (anta- 
buse) in blood and urine. CHar.tes H. HINE 
AND KsuitisH J. Divatia.* Division of Phar- 
macology and Experimental Therapeutics, Univ. 
of California School of Medicine, San Francisco. 
Extraction of antabuse from whole blood, 

plasma or urine was accomplished by shaking 
1 ml. of the biologic fluid and 1 ml. of phosphate 
buffer pu 7.4 with 10 ml. of ethylene dichloride 
(EDC) for 20 minutes in a 15 cm. glass-stoppered 
extraction tube. After shaking, the specimen was 
centrifuged, the aqueous layer removed, the EDC 
reshaken with 2 ml. of buffer and the optical 
density of the EDC determined at wave lengths 
285 and 320 my using a Beckman DU spectropho- 
tometer. Antabuse gave a characteristic absorption 
curve in ethylene dichloride between wave lengths 
250 and 350 mu. The absorption curve falls sharply 
between 285 and 320 mu, hence the difference in 
optical densities at these 2 points was taken as a 
criterion of antabuse concentration. Recovery of 
antabuse from old (15-day) whole beef blood and 
plasma averaged 85 + 3% and 95 + 2% respec- 
tively. Recoveries from fresh blood are much 
lower due to enzymatic destruction of the agent. 
Urine recoveries averaged 100 + 4%. The method 
is sensitive to about 10 wg of antabuse/ml. of 
biologic fluid. No significant level of antabuse 
has been found in the blood of 12 chronic alco- 
holics given a daily maintained dose of 0.5 gm. 
of the drug for from 10-90 days. Antabuse has 
not been detected in the blood of alcoholics re- 
ceiving test doses of alcohol. There is no evidence 
furnished by analysis of the blood to indicate 
whether or not antabuse accumulates in the 
tissues. 


Rates of calcium exchange in the system; pow- 
dered bone in calcium chloride solution. 
Harotp CARPENTER Hopce, EizaBetH E. 
UnDERWOOD* AND MARLENE FALKENHEIM.* 
Dept. of Radiation Biology, Univ. of Rochester 
School of Medicine & Dentistry, Rochester, N.Y. 
Powdered bone was exposed for various times 

to solutions of calcium chloride containing the 
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radioactive isotope. With increasing time of ex. 
posure, larger percentages of the Cag originally 
in the solution appeared in the bone. The rates 
of exchange have been computed for several 
calcium ion concentrations. The calcium exchange 
is qualitatively similar to the exchange of phos. 
phorus as shown by Px but it is necessary to as. 
sume that some quantitative differences exist, 
Studies have been made both on glycol-ashed 
bone and on fresh bone. 


Veratrine-like action of alkyl ethers of 3-hy. 
droxy-2-phenylcinchoninic acid. Duncan A, 
Hovapay (introduced by E. K. Marsa tt, Jr.) 
Dept. of Pharmacology and Experimental Ther- 
apeutics, Johns Hopkins Univ., Baltimore, Md. 
The 3-alkyloxy derivatives of 2-phenylcincho- 

ninic acid produce strong tonic ‘contractures’ of 
the somatic musculature of all species studied 
(mouse, rat, guinea pig, rabbit, cat, dog). The 
effect involves all skeletal muscles responding to 
centrally initiated stimuli, but is most prominent 
in the hind quarters. On the isolated rat dia- 
phragm-phrenic nerve preparation the effect was 
demonstrated to be directly on the muscle fiber; 
a typical veratrine-like myogram results from 
direct stimulation of the fully curarized prepara- 
tion. Like the contracture produced by veratrine, 
the effect may be relieved by exercise (‘warm- 
up’), by drugs having quinidine-like action, and 
by calcium ion. The potency of the straight chain 
series decreases with increasing length of the 
alkyl chain, the methoxy compound being most 
potent, and the hexyloxy derivative being devoid 
of demonstrable activity. 3-Amino-2-phenylcin- 
choninic acid also possesses this property. 


Studies on permeability: effect of physostigmine 
and acetylcholine on permeability of rabbit, 
cat and dog erythrocytes to sodium and potas- 
sium. W. C. Ho.Lianp* ann Maraaret E. 
Greic. Dept. of Pharmacology, Vanderbilt Univ. 
School of Medicine, Nashville, Tenn. 

We have previously reported that inhibition of 
cholinesterase activity by physostigmine causes 
changes in permeability of dog erythrocytes 3% 
determined by hemolysis (Arch. Biochem. 23: 370, 
1949). We have also found that selective permea- 
bility of erythrocytes of dogs and other mam- 
mals to Na and K appears to depend on the ac- 
tivity of the acetyl choline-cholinesterase system. 
Two groups of cells have been investigated: /) 
Dog, Cat, with a high Na and low K; JJ) Rabbit, 
with a high K and low Na. When washed cells of 8 
species of group I was placed in a KCI-K bicar- 
bonate medium, K entered the cell quite rapidly 
as would be expected in a non-living membrane, 
and the cell hemolyzed. When, however, acetyl 
choline was added to the medium the entrance of 
K was much delayed and the cell remained intact 
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fora longer period of time. If physostigmine were 
added along with acetyl choline so that cholines- 
terase activity was inhibited by 40-80% the 
entrance of K again becomes rapid, the results 
being similar to those observed when no substrate 
was present. In the case of cells of group II the 
same picture was obtained when these cells were 
placed in a Na medium-in this case the Na ion 
entered the cell rapidly in absence of acetyl 
choline or when metabolism of acetyl choline was 
inhibited by physostigmine, but the integrity of 
the cell was maintained over a much longer period 
if the cells were able to metabolize acetyl choline. 


Use of thermistors in twin calorimetry for enzyme 
reactions. F. C. Hotter,* D. VENABLE* AND 
C. L. Gemmity. Dept. of Pharmacology, Univ. 
of Virginia Med. School, Charlottesville. 
Thermistors, which have a sensitivity of about 

10 times that of Beckmann thermometers, have 

been used in twin calorimeters designed for ther- 

mochemical and kinetic studies of enzyme reac- 
tions. The calorimeters were mounted in a water 
bath constant to +0.001° C. The calorimeters 
were calibrated for thermal flow effects by passing 

a known amount of current through a resistance 

mounted in each calorimeter. A special constant 

current electronic circuit was constructed for 


this purpose. This circuit was used also to obtain 
the heat capacities of the calorimeters and con- 
tents. Sucrose inversion with hydrochloric acid 
was carried out at 31.2° C. The temperature 
changes were observed over a period of 4 hours. 


The heat of reaction was calculated by 
Sturtevant’s method (J. Am. Chem. Soc. 59: 1528, 
1937). It was found to be —15,074 joules/m. This 
agrees very well with Sturtevant’s observed value 
of —15,020 joules/m. Therefore, thermistors in 
twin calorimeters can be used as a method of 
determining the heat production of chemical 
and enzymatic reactions. 


Responses of growth of penicillia to cardiotonic 
glycosides. James P. HoLLoway* AND JAMEs C. 
Rice. Dept. of Pharmacology, Univ. of Missis- 
sippt School of Medicine, University, Miss. 

The observation that infusion of digitalis in- 
creased both the rate of growth and the terminal 
weight of dried mycelial mats of Penicillium 
nolatum and Penicillium citrinum growing in sur- 
face culture at 23°C. in otherwise minimal solution 
(Clutterbuck’s) led to experiments to test the 
hypothesis that the cardiotonic glycosides were 
responsible for the observed effects. Graded in- 
creasing concentrations of Deacetyldigilanid A 
and Deacetyldigilanid C (1 ug/ml. to 10 ug/ml.) 
hot only failed to accelerate growth of Penicillium 
notatum but actually retarded it. The 3 digilanids 
in graded increasing concentrations (.1 ug to 10 
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ug/ml.) produced similar results. When ample 
time was permitted for completed growth the 5 
glycosides tested had no effect on terminal weight 
of dried mycelial mats. Fragmentary evidence 
gained with Penicillium citrinum followed much 
the same pattern as above. None of the agents 
employed conduced to pH relations of the cultures 
or antibiotic titers (Oxford Cup Method) differing 
impressively from those expected for minimal 
media. Rate of growth was determined by killing, 
drying, and weighing mycelial mats on each of 
5 consecutive days beginning on the 4th or 5th day 
after inoculation with homogenized spore sus- 
pensions; by plotting the average weights of the 
mats as ordinates against abscissa, time; and by 
comparison of slopes of curves,- and heights of 
ordinates at fixed time, with those for controls. 
For effects upon total weight the mats were dried, 
weighed, and the weights averaged terminally. 
Results with alcohol-water dispersates of ouabain, 
digitoxin, and strophanthin were ambiguous. 


Curarimimetic activity of mono- and bis-(amino 
and ammonium-alkylamino)-benzoquinones. J. 
O. Hoppg, A. E. Sorta anp C. J. CAvALLITO 
(introduced by A. M. Lanps). Sterling-Winthrop 
Research Inst., Rensselaer, N.Y. 

The curarimimetic activity of a series of 2,5- 
bis - (ammoniumalkylamino) - benzoquinones in 
which the distance between quaternary nitrogen 
atoms ranged from 11A° to 20A° was found to be 
similar to that of p-tubocurarine chloride in the 
mouse but from one-half to five-fold that in the 
rabbit. The more active compounds were ex- 
amined by means of the nerve-muscle prepara- 
tion in the dog. 2-(Ammoniumalkylamino)-benzo- 
quinones were as active as the bis derivatives. 
The activity depends on the presence of the imino- 
quinone structure as well as the onium group. 
Considerable activity was observed in mice with 
the corresponding 2- and 2,5-aminoalkylamino- 
benzoquinones. Distances between basic nitrogen 
atoms in the bis series and between basic nitrogen 
and iminoquinone structure in the mono series 
were critical factors determining activity. With 
these amines, activity increases with increase in 
basicity of the terminal nitrogen atoms. One of 
the most active compounds in the series was 2,5- 
bis - (3 - diethylaminopropylamino) benzoquinone 
bis-benzylchloride (WIN 2747) which was 5 times 
as active as D-tubocurarine chloride in the rab- 
bit, one-half as active in the mouse and twice as 
active in the dog nerve-muscle preparation. WIN 
2747 had little or no effect on blood pressure or 
heart rate and had no severe cardiotoxic effect 
by continuous infusion into anesthetized dogs at 
dosages up to 1500 times the curarizing dose. 


Antibiotics against natural amebiasis in ma- 
caques. Arseny K. Hrenorr* anp HAMILTON 
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H. Anperson. Division of Pharmacology and 
Experimental Therapeutics, Univ. of California 
School of Medicine, San Francisco. 

A combination of 3 antibiotics, polymyxin B, 
streptomycin and bacitracin exhibited synergism 
when tested in vitro against E. histolytica (see 
M. Govutp anp E. L. Hansen, current Proceed- 
ings). Because of possible value in the chemo- 
therapy of amebiasis 10 monkeys were given 
varying oral doses of the combination over 5-6 
day periods. The drug was administered in tablets 
which contained polymyxin B, 20 mgm.; strepto- 
mycin (as base), 250 mg.; and bacitracin, 5,000 
units each. Two animals received only } of these 
doses/kg. They failed to clear of amebas. One of 
these animals, given twice this dose, was ameba 
free for 2 weeks. Five animals were given from 3 
to 4 these doses/kg. One monkey was cleared for 
4 weeks. The doses were doubled and the animal 
remained free of amebas for another 4 weeks (to 
date). Another animal was freed of amebas for 
10 weeks (to date). The remaining 3 monkeys 
were not cleared until 10 days elapsed after 
therapy. They have stayed free of parasites for 
3 weeks (to date). Of the remaining 3 macaques, 
receiving } to 34 the initial doses/kg., one was 
freed of amebas for 11 weeks (to date), the other 
was freed for 5 weeks (to date), and the third 
failed to clear. Without exception all animals 
tolerated this regime, all gained up to 10-18% 
their initial weight, their appetites increased, 
and stools changed from liquid or semi-liquid to 
solid. The hemoglobin, leucocytes, erythrocytes, 
bromsulphalein and blood urea tests and electro- 
cardiograms exhibited no toxic effects. The stools 
have been studied almost daily by iron-hema- 
toxylin technic. Thus, 7 of 10 animals have been 
cleared of pathogenic parasites and signs of ame- 
biasis over 3-11 weeks. 


Cause of increasing intravenous toxicity of hydro- 
gen peroxide with progressive dilution. M. 
CaRoLINnE Hrusetz, Littian W. Conn, HyMANn 
R. Girres AND JAMES K. MacNamMEE (intro- 
duced by AmepEo S. Marrazz1). Toxicology and 
Pathology Sections, Med. Division, Army Chemi- 
cal Center, Md. 

Studies of the intravenous and percutaneous 
toxicity of 90% hydrogen peroxide have shown 
that death is associated with gas embolism and 
that this is probably the immediate cause. With 
i.v. injection, the toxicity in rabbits is predictably 
increased with the dilution. For example, the 
LDso for undiluted was 15 cu. mm.; for 40%, 8.9 
cu. mm.; and for 4%, 3.2 cu. mm. In casting about 
for a plausible explanation for this finding our 
studies with percutaneous administration sug- 
gested that, grossly, the greater the local reaction, 
the lower the toxicity. The effect is initially due 
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to the liberation i.c., s.c., and i.m., of oxygen. 
This suggestes that less of the administered ma- 
terial is therefore available for the production of 
gas emboli in the blood stream and would account 
for the lower toxicity on an embolic basis, In 
fact, when the agent is injected i.v. in the rabbit's 
ear, it is apparent that the more concentrated 
the form, the greater the breakdown within the 
immediate area as evidenced by the peculiar and 
characteristic blanching due to gas bubbles en. 
trapped in the surrounding tributary vessels and 
adjacent tissue. 


Experimental addiction to barbiturates (motion 
picture). Harris IsBELL, Sou ALTSCHUL,* C. H. 
Kornetsky,* H. F. Fraser,* H. G. Fuanary,’ 
A. J. EisENMAN, A. WIKLER AND Harris Hi." 
Research Division, USPHS Hospital, Lexington, 
Ky. 

Five former morphine-addict volunteers re- 
ceived barbiturates for 92-144 days. The highest 
daily dosages attained were 1.8, 1.8, and 3.8 gm. 
daily of seconal, pentobarbital, and amytal re- 
spectively. While chronically intoxicated, all pa- 
tients showed impairment of mental ability, in- 
creased emotional lability, infantile behavior and 
confusion. No toxic psychoses were observed while 
patients were taking the drug. Neurological signs 
included nystagmus, dysarthria, ataxia in gait 
and station, and depression of superficial abdomi- 
nal reflexes. The effects of the same dose of the 
drug varied widely from day to day and was par- 
tially dependent on food intake. Partial tolerance 
was observed. In the electroencephalogram the 
percentage of 8 waves was increased. Following 
withdrawal of barbiturates, neurological signs 
disappeared and weakness, anxiety, anorexia, 
nausea, vomiting, rapid weight loss, fever, eleva- 
tion of NPN’s, convulsions (4 of 5 patients) and a 
psychosis (4 of 5 patients) resembling alcoholic 
delirium tremens were observed. During with- 
drawal, the percentage of 8 waves was reduced in 
the electroencephalogram and paroxysmal bursts 
of slow waves appeared. Recovery was complete. 


Influence of age on metabolic rate and phosphate 
compounds of cardiac muscle. Jo’ANN JEHL 
AND ALBERT WOLLENBERGER (introduced by 
Orro Krayer). Dept. of Pharmacology, Harvard 
Med. School, Boston, Mass. 

On incubation in Krebs-Ringer-phosphate-glu- 
cose solution, slices of cardiac ventricular muscle 
of new-born guinea pigs respire at a more or less 
constant rate, whereas the rate of respiration of 
ventricular muscle slices of guinea pigs 3 weeks to 
30 months old declines 30-50% over a period of 
30-45 minutes before reaching constancy. The 
Qo, characteristic of the steady state of activity 
diminishes with advancing age. The following 
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values, based on the combined dry weight of 
slices and trichloroacetic acid precipitate in the 
medium, were obtained: 4-5 at birth, 3-4 at 3 
weeks, 2.5-3 at 5 months, and ~2 at 30 months of 
age. The Qo, is usually maintained for several 
hours at or near these levels in the heart slices of 
the younger animals, but in the tissue of the 30 
month old animals it falls to below 1 after 2 hours. 
10-° M ouabain, which in cardiac muscle of 5 and 
of 30 month old guinea pigs causes marked ac- 
celeration of respiration followed by severe inhi- 
bition, produces only moderate changes in the 
myocardium at the age of 3 weeks, and exerts no 
significant effect on the respiration of myocardium 
of new-born guinea pigs. Analyses of some acid- 
soluble phosphates, including ATP, and of creatine 
in the cardiac ventricles of guinea pigs ranging 
in age from a few hours to 30 months revealed two 
pronounced changes related to age: a 200% in- 
crease in phosphocreatine from the time of birth 
to the age of 11 months, half of which occurs 
during the first 3 weeks; and a 100% increase in 
total creatine during the same 11 month period. 
At birth ~1/3 of the total creatine in the ventricles 
is phosphorylated; in the ventricles of animals 3 
weeks to 30 months old the phosphorylated frac- 
tion amounts to almost } of the total creatine. 
The possible significance of these findings is dis- 
cussed. 


Water and electrolyte equilibria: factors in fluoro- 
‘acetate poisoning. LINAREs B. JoHNSON,* ALEX- 
ANDER KANDEL* AND Maynarp B. CHENOWETH. 
Dept. of Pharmacology, Univ. of Michigan, Ann 
Arbor. 

Disturbances of certain physiological and bio- 
chemical balances result in an altered response to 
sodium fluoroacetate (FA). Shifts in intracellular 
water and electrolytes can either increase or 
decrease the sensitivity of animals to FA depend- 
ing on the direction of movement. This was first 
observed in experiments with albino Sprague- 
Dawley rats. Male animals were dehydrated for 
seven days. One group was given 20 mg/kg. of FA 
intraperitoneally; the remaining group was al- 
lowed water for a period of 4-5 hours and then 
injected with the same dose of FA. Sixty-four 
control rats receiving 20 mg/kg. showed an aver- 
age time to death of 231 + S.E. 22 minutes as 
compared to 78 + S.E. 11 minutes for 60 dehy- 
drated rats. Eighty-nine dehydrated animals 
which subsequently received water manifested an 
increased resistance to FA. As compared to no 
survivals in the control group beyond 15 hours, 
27 (30%) of these rats lived for more than 24 hours 
after injection. In contrast, 66 rats following 7 
days of fasting, but allowed water ad libitum 
responded in the same manner as controls tg 20 
ng/kg. of FA and died in an average time of 255 
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+ §.E. 26 minutes. Preliminary experiments indi- 
cate that these phenomena are also demonstrable 
in rabbits, in which FA produces fibrillation; and 
to a lesser extent in dogs, in which, like rats, FA 
has a convulsant action. These and other experi- 
ments related to electrolyte balance will be re- 
ported. 


Effects of certain enzyme inhibitors on breakdown 
of pentobarbital in vitro. J. B. Kaun, Jr. (intro- 
duced by J. M. Coon). Dept. of Pharmacology, 
Univ. of Chicago, Chicago, Ill. 

Following studies on effects of ions on destruc- 
tion of pentobarbital by rat liver slices (KAHN, 
J. B. Federation Proc. 8: 305, 1949), it was decided 
to investigate effects of certain factors known to 
influence enzymatic equilibria on in vitro destruc- 
tion of pentobarbital. Slices of rat liver approxi- 
mately 0.5 mm. thick were placed in a cylinder 
containing 49.0 ml. of oxygenated Krebs-Ringer 
phosphate with glucose and maintained at 37°C. 
Three mg. of pentobarbital was added in 1.0 ml. 
Krebs-Ringer phosphate, and the concentration 
of pentobarbital determined spectrophotometri- 
cally at 0, 60, and 120 minutes. Control tests were 
performed similarly, using boiled tissue slices. 
Effects of the following compounds were studied: 
cyanide, fluoride, arsenite, iodoacetamide, gluta- 
thione, and cysteine. Cyanide and fluoried (10-*m) 
had no effect. In the absence of a -SH inhibitor, 
destruction in the boiled slices was approximately 
10% of that in the unboiled. Iodoacetamide or 
arsenite (10-’m) permitted normal destruction in 
the unboiled slices, but also caused destruction in 
boiled slices which was 75% of that in the unboiled. 
When the same experiment was performed without 
added tissue there was no removal of barbiturate, 
so results noted are not due to direct combination 
of barbiturate and inhibitor. When -SH groups 
as reduced glutathione or cysteine were added to 
the system containing unboiled slices, destruction 
of pentobarbital was inhibited approximately 
60%. From this evidence the hypothesis is ad- 
vanced that -SH groups inhibit the in vitro de- 
struction of pentobarbital by rat liver slices. 


Effects of methyl bis ((8-chloroethyl) amine (ni- 
trogen mustard) on regeneration and alkaline 
phosphatase activity of urodele larvae fore- 
limbs. ALEXANDER G. KarczMAR AND GEORGE 
G. Bera (introduced by CuarLes F. Moraan). 
Dept. of Pharmacology and Materia Medica, 
Georgetown Univ. School of Medicine, Washing- 
ton, D.C. 

Inhibitory effect on regeneration of amputated 
larval urodele forelimbs can be used to test anti- 
mitotic activity of chemical agents (KARCZMAR. 
Anat. Rec. 101: 712, 1948). With effective anti- 
mitotics regeneration blastema is never formed 
and complete regression of amputated limbs en- 
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sues. Accordingly, a test was devised to measure 
drug activity by means of photographing periodi- 
cally the regressing limb and computing the re- 
gression rates. Histology or mitotic counts are 
thus unnecessary for screening these agents. The 
test shows also the regressive effect of denervation 
of amputated limbs which can be used as reference 
unit, with regression rates of 3 uw and 1 cu. w/hr. 
Nitrogen mustard causes a much slower regression 
with chronic exposures to concentrations of 50% 
of LDso (1:150000) and similar regression (3 u/hr.) 
recorded over 2-weeks period after single exposures 
for less than 1 hour to strong (1:5000) nitrogen 
mustard solutions. Combination of denervation 
and chronic exposure to nitrogen mustard solu- 
tions (1:200000) caused regression of amputated 
limbs twice as rapid as that following denervation 
alone. Preliminary histochemical investigation 
showed that nitrogen mustard blocks the forma- 
tion of epidermal alkaline phosphatase which 
precedes normal regeneration. However, it en- 
hances phosphatase activity in regressing meso- 
dermal tissues. The effect of nitrogen mustard on 
phosphatase activity is specific and differs from 
that of denervation. Since mitotic inhibition by 
nitrogen mustard or by denervation alone is 
almost complete, their synergism indicates a more 
complex causation of regression, mitotic activity 
being only one of the contributing factors. 


The effect of adrenal steroids on growth of chick 
embryo. D. A. Karnorsky, C. C. Stock AND 
C. P. Ruoaps (introduced by F. S. Pururps). 
Division of Experimental Chemotherapy, Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

It had been previously shown that an extract 
of the adrenal cortex would retard the growth of 
the chick embryo (LANDAvER, Endocrinology 41: 
489, 1947). In the course of our cancer chemo- 
therapy studies, the effect of various pure steroids 
in aqueous solution or in propylene glycol were 
examined by injecting them into the yolk sac of 
the 4-day-old chick embryo. Compound E, at a 
critical dose of 1-2 mg/egg, produced a marked 
decrease in the growth of the chick embryo. This 
was manifested by reduction in the formation of 
the chorioallantoic membrane and a stunted em- 
bryo, which was often eviscerated, and showed 
scanty and abnormal feather formation. These 
embryos usually died 6-8 days after injection, but 
some survived to 18 days, and weighed 4-6 gm. 
as compared to 18-21 gm. for the controls. The 
stunted embryo was well-proportioned, and the 
egg contained a large amount of unused yolk and 
albumen as compared to the controls. Compound 
F had a similar effect, but, in preliminary studies, 
it appeared to be 20-40 times more active than 
Compound E in the chick embryo. A number of 
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other steroids is being assayed for their ‘compound 
E’ activity in the chick embryo, in order to eluci- 
date the chemical structures necessary for this 
effect. 


Clinical evaluation of two new analgesics, hepta- 
zone and WIN 1161-2 as a test of a new method 
of measuring analgesic power. ARTHUR §. 
Keats* anp Henry K. BEECHER. Anesthesia 
Lab. of Harvard Med. School at Massachusetts 
General Hospital, Boston. 

Two new synthetic analgesics of the methadone 
series, DL-4,4-diphenyl - 6 - morpholino - hep- 
tanone-3 hydrochloride (Heptazone) and levo-3- 
dimethylamino-1,1-diphenylbutyl ethyl sulfone 
(WIN 1161-2) were tested for analgesic potency in 
postoperative pain of man. The analgesic activity 
of different dose levels was compared to that of 
10 mg. of morphine/150 lb. of body weight in the 
same group of patients. This was accomplished 
by alternating doses of morphine between doses 
of the drug to be tested in the same patients. 
Neither patients nor observers were aware of 
which drugs were given. Heptazone when given 
as 50-60 mg/150 lb. of body weight relieved pain 
as frequently as 10 mg. of morphine. WIN 1161-2 
was found to be erratic in action and unsuitable 
for clinical use. The method used in this evaluation 
is presented in detail elsewhere. Its accuracy and 
consistency were demonstrated by evaluating 
morphine itself when treated as an unknown. 
The method’s use in determining the analgesic 
potency of new drugs is demonstrated here. 


Pain relief with hypnotic doses of barbiturates. 
ArtHuR 8. Keats* AnD Henry K. BEECHER. 
Anesthesia Lab. of Harvard Med. School at Massa- 
chusetts General Hospital, Boston. 

It was observed (BEECHER) in badly burned 
patients and later in men suffering from war 
wounds that small doses of barbiturates appeared 
to be useful in relieving pain. These findings led 
to the present controlled study in which the data 
obtained demonstrate the analgesic power of 
hypnotic doses (60 and 90 mg/150 lbs. body weight) 
of pentobarbital sodium. This analgesic power 
has been compared with that of a placebo (1 cc. 
normal saline) and a standard dose of morphine 
(8 mg/150 lbs. body weight) in the same patients. 
The order of administration was randomized in 
accordance with sound statistical practice. The 
agents were administered intravenously. All drugs 
were dealt with as unknowns both to the patient 
and the observer. The subjects were 175 post- 
operative patients in pain. They were studied 
during the 18th to the 30th hour following sur- 
gery. The pain experience of man consists of both 
perception of painful stimuli and the psychic 
modification of these stimuli. We wish to empha- 
size the importance of utilizing subjects in pail 
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from disease or from surgery rather than experi- 
mentally produced pain in the assay of analgesic 
power. Hypnotic doses of pentobarbital sodium 
administered intravenously relieves postopera- 
tive pain in 50% of patients in contrast to 20% 
with saline and about 80% by morphine. 


Pharmacology of khellin. KerrH F. K1LLam* anp 
Epwin J. Fe.tows. Research Division, Smith, 
Kline and French Labs., Philadelphia, Pa. 
Khellin (2-methy]-5 ,8-dimethoxyfuranochro- 

mone), one of the major crystalline components 
of Ammi Visnaga Lam. has been reported (AN- 
rEP, et al.) to exhibit smooth muscle relaxing ac- 
tivity with some degree of specificity for the 
coronary vessels. In the present experiments a 
modified Langendorff technique was used to de- 
termine the effect of khellin on isolated rabbit 
hearts perfused with oxygenated Locke’s solution. 
Khellin was administered over a 2-minute interval 
in order to simulate recirculation which would 
occur in an intact animal and also to obtain re- 
producible results. The rate of injection was pro- 
portional to the rate of perfusion fluid flow. The 
2-minute period immediately prior to each test 
period served as a control. The percentage change 
in perfusion flow was calculated by the following 
formula: Change in flow (cc.) during test/Flow 
in ce. during control period X 100. In 157 experi- 
ments concentrations of 1:100,000 khellin produced 
an average increase in perfusion fluid flow of 32%. 
An average of 67% was noted after 1:10,000 khellin 
in 67 experiments. In anesthetized, heparinized 
dogs, normal and changing blood flow was deter- 
mined by inserting a glass cannula into a conveni- 
ent superficial coronary vein and the outflow 
measured by a circuit-breaking graduated tilt 
cup or drop recorder. In 8 of 11 experiments, 2.0, 
3.0 and 5.0 mg/kg. of khellin intravenously pro- 
duced a significant increase in coronary flow. 
After 2.0 mg/kg. khellin caused an increase of 
20-88% for 2-20 minutes; after 3.0 mg/kg., an 
increase of 49-100% for 28 minutes to one hour; 
and after 5.0 mg/kg. an increase of 75-230% for 
periods of 14 hours which was the duration of 
the experiments. In all experiments, khellin pro- 
duced a moderate fall in blood pressure which 
returned to normal in 2-4 minutes. 


Rapid technique for statistical evaluation of 3, 
4 or 5 dose assays. Lita F. KNnupsEN (intro- 
duced by Bert J. Vos). Division of Food, Food 
and Drug Administration, Federal Security 
Agency, Washington, D.C. 

Assays involving percentage responses with 
equal numbers of animals on 3 to 5 or more doses 
on each of the standard and the unknown can 
be rapidly evaluated using the angular trans- 
formation to obtain estimates of potency, and 
standard error of the assay. Where routine labora- 
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tory assays are conducted on a relatively large 
scale, it is possible to plot the slopes of the indi- 
vidual dosage-response curves over a period of 
time. If these slopes are in ‘statistical control’ 
(relatively constant within sampling errors), the 
best estimate of the slope is the average. When 
the control chart technique is thus used on the 
slopes, it is possible to construct one graph from 
which can be read estimates of potency, upper and 
lower confidence limits for the assay from the 
simple calculation of 2 values V and W. Assays 
involving graded responses with equal numbers 
of animals on each of 3 to 5 (or more) doses on 
each of the standard and unknown can be evalu- 
ated by relatively the same technique by substi- 
tuting the ‘range’ for the standard deviation in 
the proper formulas. 


Role of specific and non-specific cholinesterase in 
spontaneous contractions of isolated ileum. 
GeorGcE B. KorE.ie, Eruou 8. Koreiie* anp 
Jonas S. FRIEDENWALD.* Wilmer Ophthalmo- 
logical Institute, Johns Hopkins Univ. and 
Hospital, Baltimore, Md. 

Histochemical studies have revealed that both 
specific and nonspecific cholinesterase (ChE) are 
widely distributed throughout the ileum of the 
cat; the latter was found in both the muscle fibers 
and in the ganglion cells of the plexi. These ob- 
servations suggested that nonspecific ChE might 
play a role in the transmission of impulses at these 
sites similar to that generally ascribed to specific 
ChE. To investigate this possibility further, the 
effects of varying concentrations of p1-isopropy]l 
fluorophosphate (DFP) have been tested on the 
spontaneous activity of isolated ileum prepara- 
tions. Afterwards, the preparations were washed 
in saline and homogenates and frozen sections 
were prepared to permit quantitative determina- 
tions of the degrees of inhibition of both types of 
ChE and microscopic studies of their residual 
distributions. It was found that concentrations 
of DFP producing slight inhibition of specific 
ChE but relatively marked inhibition of the non- 
specific esterase caused a definite increase in 
both the tonus and amplitude of spontaneous 
contractions. 


Antioxidant and stabilizing action of propylene 
glycol. THEopoRE Koppanyti. Dept. of Pharma- 
cology and Materia Medica, Georgetown Univ. 
School of Medicine, Washington, D. C. 
Solutions of epinephrine hydrochloride in pure 

propylene glycol or in from 60 to 70% aqueous 

solutions of propylene glycol are protected from 
oxidation. In accelerated tests where epinephrine 

hydrochloride (1:1000) is treated with 1 cc. of 3% 

hydrogen peroxide, the glycol prevents to a great 

extent the red discoloration of epinephrine, even 

when the mixture is heated for 10 minutes at a 





292 


temperature of 70°C. Commercial samples of 
epinephrine (1:10,000) exposed to air when kept 
at a temperature of 15°C. develop red color after 
67 hours, whereas when kept in propylene glycol, 
the reddish tinge appears only after 23 days. 
Other glycols are less effective. Propylene glycol 
also protects epinephrine solutions in the presence 
of liver slices. Propylene glycol inhibits the de- 
composition of other drugs such as apomorphine, 
physostigmine, ‘‘Clorarsen’’ and arsphenamines. 
In a number of dogs, it was found that the i.v. 
injection of from 0.5 to 1 ec. of propylene glycol/ 
kg. in diluted form potentiates the pressor effects 
of epinephrine both as to height and duration. 
This glycol in similar doses, may also produce a 
slow, gradual rise of blood pressure in dogs with 
arterial pressures at shock levels. 


Action of epinephrine and veratramine upon heart 
rate and oxygen consumption in heart-lung 
preparation of dog. Kurt Kramer,* ULRICH 
Lurt* anp Otro Krayer. Dept. of Pharmacol- 
ogy, Harvard Med. School, Boston, Mass., and 
School of Aviation Medicine, Randolph Field, 
Tex. 

In 9 heart-lung preparations on dogs, the influ- 
ence of epinephrine and veratramine upon oxygen 
consumption and heart rate under constant condi- 
tions of work were studied. After a control period 
of 30 minutes when the oxygen consumption, 
heart rate and coronary blood flow had reached 
constant values, L-epinephrine in doses of 1.5 to 
7 wgm/min. were infused over a period of 1-2 
hours. While the heart rate rose to 95% of its 
maximum within 4-10 minutes the increase in 
oxygen consumption of the heart progressed much 
more slowly, in some cases reaching its maximal 
value only after one hour. During the subsequent 
steady state each heart beat consumed 30-40% 
more oxygen than during the previous control 
period. Regardless of the inhibition of epineph- 
rine cardioacceleration, veratramine, injected in 
successive doses of 100, 200 and 700 ugm., did not 
change the oxygen demand of each beat. Only 
after eliminating the epinephrine by flushing the 
system with fresh blood could the oxygen con- 
sumption per beat be reduced to its initial value 
or below. Repetition of the epinephrine infusion 
augmented the oxygen consumption as before 
but without cardioacceleration due to the per- 
sistence of the veratramine effect. Previous in- 
vestigations indicated that the positive chrono- 
tropic action of epinephrine can be separated 
from its positive inotropic action by use of ver- 
atramine. According to results of the present study 
cardiac metabolism under epinephrine appears to 
be as little affected by veratramine as the force of 
contraction. Since it is thus possible to discrimi- 
nate between accelerator and metabolic action 
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of epinephrine, further investigations may throw 
light on the relationship between force of contrac- 
tion and cardiac metabolism. 


Solanum alkaloids with antiaccelerator cardiac 
activity. Orro Krayer. Dept. of Pharmacology, 
Harvard Med. School, Boston, Mass. 
Solasodine and several of its hydrogenation 

products, notable 6-dihydrosolasodine and tetra- 

hydrosolasodine, were found to possess an an- 
tagonistic action to the positive chronotropic 
effect of epinephrine which is obtainable also in 
the isolated mammalian heart under atropine. 

These solanum alkaloids are similar in this regard 

to the veratrum alkaloids, veratramine and jer- 

vine. Like these veratrum alkaloids, they are 

secondary amine bases of steroid nature. 6-di- 

hydrosolasodine and tetrahydrosolasodine are in- 

termediate in potency to veratramine and jervine, 
while solasodine is weaker than jervine. The sub- 
stances used in this study were made available by 

Prof. L. H. Briggs of Auckland Univ. College, 

New Zealand. 


Inhibition of succinic dehydrogenase by methyl- 
glyoxal. A regulatory mechanism of sulfhydryl 
enzymes. Ernest Kun. Dept. of Medicine, Divi- 
sion of Infectious Disease and Dept. of Biochem- 
istry, Tulane Univ., New Orleans, La. 

The succinate system of isolated rat liver 
mitochondria was measured by 3 methods: 1) 
using the cytochrome system as electron carrier 
to molecular oxygen, 2) with ferricyanide and 3) 
with triphenyltetrazolium chloride as electron 
acceptors. Since enzyme activity in each system 
was equally inhibited in the presence of methyl- 
glyoxal, it is concluded that the dehydrogenase 
is inhibited. Ctochrome oxidase is unaffected. 
The inhibition rapidly increases with length of 
incubation, approaching 100% after 30 minutes. 
The presence of substrate somewhat delays inhi- 
bition, however does not protect the enzyme. 
The type of inhibition is non-competitive, and the 
mechanism of inhibition consists of the reaction 
of methylglyoxal with the -SH of the dehydrogen- 
nase. This was shown by direct determination of 
-SH groups of mitochondria. The decrease in -SH, 
after incubation with methylglyoxal, corresponds 
with the decrease in enzyme activity. Incubation 
of the inhibited enzyme with glutathione, oF 
repeated washing of inhibited mitochondria does 
not reverse the methylglyoxal effect. Glyoxalase 
(present in total liver homogenates) does not 
counteract the inhibition by methylglyoxal, but 
glyoxalase plus glutathione has a protective effect 
against the inhibitor. Since other -SH enzymes 
(malic-, glutamic-, triosedehydrogenases, and 
ATP-ase) are also inhibited by methylglyoxal, 
it is suggested that the methylglyoxal-glyoxalase- 
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glutathione system plays an important role in the 
regulation of -SH enzymes. 


Storage of methoxychlor in the fat of the rat. 
FriepA M. Kunze,* Epwin P. Lava anp 
CiaupiA 8. Prickettr.* Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington, D.C. 
Comparative acute and chronic studies have 

indicated that methoxychlor is considerably less 
toxic to rats than DDT. These studies were made 
to determine to what extent methoxychlor is 
stored in the fat, liver and kidney. Following 
exposure of weanling rats to diets containing 25, 
100 and 500 p.p.m. methoyychlor for from 4 to 18 
weeks, there was found: 1) at the 500 p.p.m. level 
of methoxychlor in the diet, storage of the order 
of 30 p.p.m. in the fat, but essentially no storage 
at 25 and 100 p.p.m. dietary levels; 2) in contrast 
to DDT, no clearly defined tendency of the female 
to store more methoxychlor in the fat than the 
male; 3) minimal storage of methoxychlor in liver 
and kidney tissues; 4) no increase of storage of 
methoxychlor in fat after the first 4 weeks of 
exposure ; 5) disappearance of stored methoxychlor 
fron. fatty tissue within 4 weeks after cessation of 
exposure. 


Effect of hypoadrenalcorticoidism and excessive 
doses of desoxycorticosterone acetate and thy- 
roid upon response of rat to cardiac glycosides. 
HERBERT S. KupPERMAN* AND ARTHUR C. DE- 
GraFF. Dept. of Therapeutics, New York Univ. 
College of Medicine, New York City. 

The string galvanometer (Cambridge) with suit- 
able modifications has been employed in obtain- 
ing electrocardiograms in the rat. The modifica- 
tions include acceleration of the rate of speed of 
passage of photographic paper through the camera 
and use of electrodes comprised of 30-gauge cop- 
per wire. Animals were anesthetized with sodium 
pentobarbital. Hypoadrenalcorticoidism, induced 
by adrenalectomy, was associated with decreased 
voltage in the electrocardiogram and increased 
sensitivity of the rat to i.v. injections of ouabain 
or digitoxin. Doses of the glycosides that produced 
minimal effects in intact control rats caused A-V 
dissociation, bundle branch block, marked slowing 
of the ventricular rate and cardiac arrest in some 
of the adrenalectomized animals. Desoxycorti- 
costerone (DCA) administration on the other 
hand resulted in increased resistance of the rat to 
administration of doses of the cardiac glycosides 
which produced marked effects in normal un- 
treated control rats. Ascites and anasarca asso- 
ciated with cardiac hypertrophy induced by 
chronic and simultaneous administration of high 
doses of DCA, 0.1% thyroid in the food, 0.9% 
Saline in the drinking water, was ameliorated by 
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the i.v. injection of a rapid acting glycoside into 
these rats. A marked diuresis occurred following 
intravenous administration of ouabain. This was 
accompanied by a decrease in extent of ascites and 
venous engorgement. 


Local vs. systemic emetic action of digitalis 
glycosides in man. NATHANIEL T. Kwit,* WAL- 
TER MopELL AND Harry Go p. Dept. of Pharma- 
cology, Cornell Univ. Med. College, Cardiovascu- 
lar Research Unit of the Beth Israel Hospital, 
and the Cardiac Service of the Hospital for Joint 
Diseases, New York City. 

When digitalis or its glycosides are administered 
orally in repeated doses in man until marked ac- 
tion on the heart is in evidence, the nausea and 
vomiting which may follow are almost invariably 
ascribed to a systemic action. In a report of ani- 
mal experiments presented here last year, doubt 
was cast on the foregoing assumption, since small 
oral doses of glycosides in cats often produced 
vomiting 8 to 10 hours later, when assay showed 
none of the glycosides in the body. If this were to 
apply to man, the vomiting which usually occurs 
would constitute not only a protection against 
serious poisoning, but also a bar against the most 
effective therapeutic results. An unusual oppor- 
tunity to test this formulation presented itself in 
a patient with an extremely resistant auricular 
flutter. This report concerns the observations in 
this case during a period of 3 months. During the 
first month (oral doses), the ectopic rhythm was 
abolished 3 times, but each time nausea and vomit- 
ing preceded the cardiac effect by 2 to 4 days. In 
the remaining period (intramuscular), the ectopic 
rhythm was abolished 5 times, each time without 
gastrointestinal symptoms. These results indicate 
that a higher degree of cardiac action is possible 
by parenteral than by oral administration, with- 
out gastrointestinal symptoms. Results support 
the position that vomiting after digitalis ma- 
terials, which is usually ascribed to a systemic 
action, may be a local gastrointestinal action. In 
view of the importance of this observation, a more 
extensive project to test this question further is in 
progress. 


Potentiating effect of glucose and its metabolic 

products on barbiturate anesthesia. P. D. Lam- 
son, Maraaret E. Greia anv B. H. Rossins. 
Dept. of Pharmacology, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

We have found that glucose has a very definite 
potentiating effect on barbiturate anesthesia in 
certain species of animals. This varies in intensity 
in dogs, is not present in rats, but is very marked 
in guinea pigs and definite in hamsters and rab- 
bits. Certain of the decomposition products of 
glucose metabolism as hexose diphosphate, lac- 
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tate, pyruvate, succinate and fumarate, as well 
as malonate and the water extract of both brewers’ 
and bakers’ yeast, produce the same effect, some 
more strongly than glucose. No such effect is ob- 
tained with sucrose. This potentiation seems con- 
fined to barbiturates. It was absent in ether, 
chloral and chloralose anesthesia. A simple way 
in which to observe this potentiation is to give a 
guinea pig 0.25 ml/100 gm. of a 2% hexobarbital 
solution intraperitoneally. The pig will sleep for 
about 45 minutes. When definitely awake, but 
before it can walk, inject 2 ml. or less of 50% so- 
dium lactate (Mallinckrodt) and the pig will im- 
mediately go into deep sleep and anesthesia, 
Neither glucose nor its decomposition products 
alone have any anesthetic effect. 


Effects of alterations of the pH of the blood on 
dynamics of the circulation. Kurr Lance, 
Frank Graic, Davip WEINER AND VICTOR 
TCHERTKOFF (introduced by M. G. MuLINos). 
Dept. of Medicine, New York Med. College, 
New York City. 

Intravenous infusions of gluconic acid or acid 
sodium phosphate solutions were given to dogs 
on artificial respiration. The resultant lowering 
of the pu of the blood leads to a marked reduction 
in peripheral resistance without lowering of the 
blood pressure until very low pH values are 
reached. Up to this point a compensatory increase 
in minute output occurs, accomplished by a 
marked increase in stroke volume and in spite of 
a slowing of the pulse rate. Generalized vasocon- 
striction with resultant increase in peripheral 
resistance induced by hypothermia can be effec- 
tively reduced by acidification. The shock-like 
picture in diabetic or uremic coma is probably 
explained by this mechanism. 


Effect of certain compounds on biological inacti- 
vation of epinephrine. Epwarp LARSON AND 
JosEPH P. Apams, JR.* Dept. of Physiology and 
Pharmacology, Univ. of Miami, Medical Research 
Unit at the Veterans’ Hospital, Coral Gables, 
Fla. 

Since the biological inactivation of epinephrine 
might be influenced either by compounds having 
a similar structure or certain groups in common 
hydroxy compounds such as catechol, phenol, 
resorcinol, hydroquinone etc. were injected simul- 
taneously with definite doses of epinephrine into 
anesthetized dogs. The effects of these compounds 
on the actions of epinephrine considered, i.e. 
rise of the arterial blood pressure, duration of 
this rise and heart rate, were compared. with the 
effects produced by a control dose of epinephrine 
administered previously. Addition of catechol 
or pyrogallol caused a slight increase in the blood 
pressure response in some instances and in nearly 
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every case a marked increase in the duration. 
Several other compounds such as phenol, resorci- 
nol, phloroglucinol etc. were without effect. Since 
inactivation of epinephrine may proceed along 
several lines (Bacq, J. Pharmacol. & Exper. 
Therap. 95, part 2, 1, 1949) various compounds 
such as glycine, oxophenarsine hydrochloride, 
ascorbic acid, and nicotinamide were substituted 
for the hydroxy compounds. None of these com- 
pounds affected the epinephrine actions studied. 


Glomerular filtration—Tm, relationships in the 
the dog. Jutes H. Last, Isapore Piresky,* 
Pau. JoRDAN, JR.* AND EppeRsON Bonp.* Dept, 
of Pharmacology and Surgery, Univ. of Illinois 

College of Medicine, Chicago, Ill. 

In the course of routine Tm, determinations 
on normal, unanesthetized dogs, it was observed 
that changes in Tm, values seemed to be accom- 
panied by similar changes in glomerular filtra- 
tion rates (GFR). These observations are at 
variance with accepted concepts that Tm, is 
independent of GFR. Computation of coefficients 
of correlation (r) based on 246 clearance periods 
performed on 7 dogs yielded a mean r of 0.561 
which was highly significant (P = <.01). In 5 out 
of 7 animals the r values ranged from 0.569-0.879. 
In these experiments the dogs were not dehydrated 
by the infusion of 16-17% glucose at 6 cc/min. 
The data indicate that in the dog the Tm, is not 
independent of GFR. To explain these observa- 
tions in terms of the theory that all nephron units 
are simultaneously active in the dog kidney, one 
must postulate that any factor altering the physi- 
cal process of glomerular filtration must in similar 
manner alter an enzymatic process of tubular 
resorption. A more plausible explanation is found 
in the theory of intermittency of nephron activity, 
where activation or inactivation of nephron units 
would directly influence both GFR and Tn,. 
Alterations in mean filtration pressure would 
fail to explain the phenomenon as long as the 
glucose load exceeds the Tm,. 


Survey analyses of human milk and fat for DDT 
content. Epwin P. Lava, Ciaupia S. Pricke'T,* 
AND Friepa M. Kunze.* Division of Pharmacol- 
ogy, Food and Drug Administration, Federal 
Security Agency, Washington, D. C. 
Twenty-four samples of human milk and 35 

samples of human fat were analyzed for DDT. 

The milk samples were obtained from subjects, 

some of which occasionally used the common 

DDT-containing household sprays. There was 

no occupational exposure to DDT. Abdominal 

fat was obtained at autopsy or biopsy from sub- 
jects, some of which had occupational exposure, 
but the survey is too preliminary to report any 
exact correlation between exposure and DDT 
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content of the fat at this time. Analyses for DDT 
were made by a modified Schechter-Haller pro- 
cedure, sufficiently sensitive to detect and quan- 
titate 5 wgm. DDT in 100 ml. milk or 3 yugm. 
DDT/gm. of fat. The DDT concentration in hu- 
man milk ranged from 0 to 0.77 p.p.m., with ‘high’ 
values of 0.18, 0.28 and 0.77 and ‘low’ values 
of 0, 0.04, 0.04, 0.05, 0.06, 0.06, 0.06. The average 
for all samples was 0.14 p.p.m. The DDT concen- 
tration in human fat ranged from 0 to 34 p.p.m. 
with high values of 10, 11, 15, 17 and 34. In 12 
samples no DDT was found, or only in traces 
(0.5 p.p.m.). The average for all samples was 
5.1 p.p.m. 


Systemic versus nonabsorbable sulfonamide in 
the treatment of acute bacillary dysentery. 
Davip Lenr, Jonn T. Luetrers,* ARNOLD J. 
CapuTEe,* HArRoLp ABRAMSON,* AND LAWRENCE 
B. Stopopy.* Depts. of Pharmacology and Pedi- 
atrics, New York Med. College, Flower and Fifth 
Avenue Hospitals, New York City. 

The therapeutic effectiveness of sulfadiazine 
was compared with that of a triple mixture of 
sulfonamides (sulfadiazine, sulfamerazine and 
sulfacetimide in equal amounts) and that_of the 
nonabsorbable sulfonamide—phthalylsulfacetim- 
ide, in an outbreak of bacillary dysentery (Shigella 
sonnei) among 330 children ranging in age from 
early infancy to 14 years. A total of 79 affected 
children received oral sulfonamide therapy in 


‘weekly courses. Of these 27 were treated with 


sulfadiazine (0.2 gm/kg. daily plus double the 
amount of sodium bicarbonate), 24 children re- 
ceived the triple mixture in the same dosage but 
without alkali, and 28 received phthalylsulfacet- 
imide in amounts increasing from a daily dosage 
of 1.5 gm. for the ages of 2-6 years, to 2 gm. for 
6-10 years and 4 gm. for those above this age 
group. Consecutive negative cultures from rectal- 
swabs on the 4th to 7th day after discontinuation 
of the sulfonamides were considered indicative of 
cure. The triple mixture demonstrated the highest 
therapeutic efficacy. It effected the cure of 20 
patients after one course of treatment, as com- 
pared to only 11 each in the sulfadiazine and 
phthalylsulfacetimide groups. This difference be- 
tween the triple mixture and the other 2 sulfon- 
amides is statistically significant (chi square 
method). The fact that the triple mixture pro- 
duced substantially higher blood levels than sulfa- 
diazine could not adequately explain the greater 
therapeutic efficacy of the former, since phthalyl- 
sulfacetimide proved as good as sulfadiazine with- 
out having entered the bloodstream to any sig- 
nificant extent. It would seem, therefore, that the 
triple mixture exerts a substantially higher anti- 
bacterial effect within the gastrointestinal tract. 
The curative efficacy of phthalylsulfacetimide 
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appears highly satisfactory since it compares 

favorably with sulfadiazine. 

Effects on anaphylactic shock of salicylates, 
aminopyrine and other chemically and phar- 
macologically related compounds. Marx H. 
LeprerR,* BENJAMIN F. Mituier,* Eston R. 
CALDWELL, Jr.,* AND Pau K. Smiru. Depts. 
of Medicine and Pharmacology, George Washing- 
ton Univ. School of Medicine, Washington, D. C. 
The effects of salicylates on anaphylactic shock 

in rabbits were compared with that of certain 

compounds chemically and pharmacologically re- 
lated to the salicylates. The compounds studied 
were acetanilid, neocinchophen, aminopyrine in 
the group with similar pharmacologic properties 
and para-aminobenzoic acid, sulfanilamide, and 
sodium gentisate in the chemically related group. 
All compounds were used in equivalent amounts, 
based on aspirin, 0.64 gm. In addition, for special 
control purposes, the following were employed: 
sodium bicarbonate, 0.32 gm.; Nembutal, 30 mg.; 
and codeine phosphate, 5 mg. Rabbits weighing 
approximately 2 kg. were sensitized by repeated 
injections of egg white. After 2 weeks had been 
allowed for sensitivity to develop, the animals 
were divided into experimental and control 
groups. In the former animals, the drug was given 
suspended in water by pharyngeal tube, while the 
latter received an equal dose of water by tube one 
hour before a shocking dose of egg white was given 

i.v. Aspirin, sodium salicylate, and aminopyrine 

were found to give significant protection against 

this type of shock. (Aspirin: 8 deaths in 57 ani- 
mals; controls: 39 deaths in 74 animals. Sodium 

salicylate: 9 deaths in 43 animals; controls: 32 

deaths in 60 animals. Aminopyrine: 1 death in 22 

animals; controls: 19 deaths in 34 animals.) None 

of the other compounds was definitely effective, 
although some may have demonstrable effect in 
more animals or by different techniques. The 

activity of the salicylates and aminopyrine did 

not correlate with their other pharmacologic prop- 

erties. They exhibited no antihistaminic action 
in rabbits. 


Factors influencing toxicity of fortified red squill 
powder. E. Wiuutam Licon, Jr., AND ROBERT 
R. Sprowe.u.* Pharmacology Laboratory, In- 
secticide Division, Livestock Branch, Production 
and Marketing Administration, U. S. Dept. of 
Agriculture, Beltsville, Md. 

A fortified red squill powder was bioassayed on 

6 strains of male albino rats. After being fasted 

for 24 hours, rats weighing between 150 and 250 gm. 

were offered bait consisting of 10% squill in bread 
crumbs. After 16 hours they were returned to 
normal diet for an 8-day observation period. Bio- 
assays were similarly performed, by administer- 
ing through a stomach tube squill suspended in 
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tragacanth. These animals were returned imme- 
diately to normal diet. 
LDs0, MG. SQUILL/KG. RAT 
VOL. FEEDING STOMACH TUBE 
I 210 + 27.0 165 + 14.2 
II 127 + 11.0 125 13. 
III 147 + 9.2 125 c 
IV 154 + 10.3 127 16. 
V 148 + 15.7 140 10. 
VI 170 + 15.0 175 + 24.3 


Bioassays were also performed with two varia- 
tions in technique. In one case, different concen- 
trations of squill were used for voluntary feeding. 
In the other, food was withheld for 16 hours after 
dosage by stomach tube. The Lp5o for 10% bait 
was 125 + 15.5 mg/kg.; for 3%, 200 + 29 mg/kg.; 
and for 1%, 200 + 20 mg/kg. The LD» for controls 
fed immediately after stomach tube administra- 
tion was 177 + 19 mg/kg. and for those denied food 
for an additional 16 hours was 108 + 11 mg/kg. 


Bioassay method for diuretic substances. J. Max- 
WELL LITTLE AND CaRLos Cooper, Jr.* Dept. 
of Physiology and Pharmacology, Bowman Gray 
School of Medicine, Wake Forest College, Winston- 
Salem, N.C. 

Female dogs were prepared by episiotomy for 
easier catherization. The dogs were given 35 cc. 
of distilled water per kg. by stomach tube, and the 
food and water were removed. Approximately 16 
hours later the animals were catheterized, the 
bladder was emptied, and the urinary specific 
gravity was determined. If the specific gravity 
was 1.030 or greater the animal was discarded. The 
animals were given 25 cc. of distilled water per 
kg. by stomach tube and the diuretic substance 
was administered. The animals were put in meta- 
bolimeter cages in a room maintained at 22°C. 
At the end of 6 hours the animals were cathe- 
terized, and the total urine volume was meas- 
ured. Results were expressed as diuretic ratio 

6 hour urine volume 

& cc. X kg. body weight 

ments on 12 dogs gave a mean ratio of 1.04 o 0.172. 

In arriving at this method several hydration pro- 

cedures were tested: removing food and water 

16 hours before the experiment, omitting the first 

hydration procedure, and collecting for 5 hours at 

room temperature yielded a mean ratio of 0.20 ¢ 

0.149 in 14 experiments; repeating this experiment 

with the exception of leaving water available 

until 1 hour before the experiment gave a mean 
ratio of 0.37 o 0.274 in 12 experiments: repeating 
this experiment with the exception of collecting 

for 6 hours at 22°C gave a mean ratio of 0.82 « 0.299 

in 111 experiments. The mean ratios following the 

i.v. injection of 2-2.5 ec. of 3 pooled dialyzed con- 

centrated human urine samples are: 1.98 o 0.355, 

1.79 o 0.396 and 1.59 o 0.314. 
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Effect of epinephrine on intestinal volume. A. E, 
Livineston. Dept. of Pharmacology, Temple 
Univ. School of Medicine, Philadelphia, Pa. 
When epinephrine is injected into a systemic 

vein of an anesthetized dog, an increase in volume 
of an intestinal loop in a plethysmograph takes 
place. The portal vein pressure increases and the 
liver volume usually decreases. These effects begin 
when the systemic blood pressure is near the maxi- 
mum. When the injections are made into a mesen- 
teric vein a prompt and similar effect is produced 
on intestinal volume and portal pressure, though 
the effect on the systemic blood pressure may be 
very slight. If the injection is made into a branch 
of the mesenteric artery leading to the loop of 
intestine, a marked decrease in volume of the loop 
takes place and an increase in portal pressure fol- 
lows. When the portal blood is shunted to an ex- 
ternal jugular vein and injection is made into a 
femoral vein a similar increase in volume of intes- 
tinal loop and portal pressure takes place; and an 
increase in blood volume flows through the shunt 
during the increase in portal pressure. When injec- 
tions are made into a femoral vein and arterial 
pressure is held constant, or nearly constant, an 
increase in intestinal volume and portal pressure 
usually is produced though the magnitude of effect 
is not so great as when the blood pressure is al- 
lowed to rise. An increase in intestinal volume 
and portal pressure is observed after the adminis- 
tration of atropine, section of both vagi, or the 
section of the splanchnic nerves. 


Sympathetic ganglionic stimulant drugs. S. 
LorwE, L. 8. GoopMAN AND SUSANNE L. Put- 
tTuck.* Dept. of Pharmacology, Univ. of Utah 
College of Medicine, Salt Lake City, Utah. 
Potent and selective ganglionic vasopressor 

agents were found in the new class of o-cresy! cho- 

line ethers (R—CH.—C,H.—O—C.H,—N (CH3)s— 

OH). Greatest potency was found in those repre- 

sentatives of the class in which R is phenyl, 

p-fluorophenyl or 2-thienyl; these 3 substances 
are approximately equal in potency. Like nicotine, 
these drugs are sympathetic and parasympathetic 
ganglionic depressants at high dosage levels; their 
depressant doses are similar to those of nicotine. 
However, the new choline ethers differ from nico- 
tine in the following respects: 1) They lack the 
muscarinic and curare-like actions of nicotine, its 
central nervous actions and its activity on smooth 
muscle and carotid sinus chemoreceptors. 2) The 
threshold dose for sympathetic ganglionic stimu- 
lation is smaller than that of nicotine. 3) They 
gave no indications of parasympathetic ganglionic 
stimulation in a wide range of doses inducing stim- 
ulation of sympathetic effector functions. The 
degree of selectivity of sympathetic as against 
parasympathetic stimulation is undergoing con- 
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tinued study.—An interesting feature of the new 
choline ethers is that they also possess consider- 
able antihistaminic activity, being approximately 
equal in potency to diphenhydramine. 


Mechanism of vasomotor actions of sparteine. Go 
Lu. Dept. of Pharmacology and Therapeutics, 
Stanford Univ. School of Medicine, San Fran- 
cisco, Calif. 

Sparteine sulfate (5-10 mg/kg.) injected i.v. in 
anesthetized (chloralose, pentobarbital, or mor- 
phine-ether-p-tubocurarine) dogs and cats pro- 
duced bradycardia and fall of blood pressure. After 
injecting 40 mg/kg. within 30 minutes, an addi- 
tional 5-10 mg/kg. i.v. caused slight pressor effect 

(mostly under artificial respiration). The de- 

pressor phase was accompanied by increase in leg 

volume and decrease in kidney, spleen or intestine 
volume and was due to peripheral vasodilatation, 
since the cardiac output (Fick’s principle) in- 
creased slightly or remained unchanged. Cardio- 
metric record showed ventricular dilatation with 
increase in pulse volume. The peripheral vasodila- 
tation was not significantly altered by section of 
vagi, atropinization, pyribenzaminization or 
carotid denervation. However, dilatation was 
prevented by pithing, denervating a leg; nico- 
tinization or ergotoxinization. Cisternal injection 
revealed no central vasomotor depression. Femo- 
ral artery injection revealed no effect or slight 
vasoconstriction. Sparteine prevented the pressor 
effects of carotic occlusion, or of sciatic stimula- 
tion, and hyperpneic responses of nicotine and 
acetylcholine (atropinized animals), and poten- 
tiated the pressor effect of epinephrine. It also 
interrupted the contraction of the nictitating 
membrane produced by electrical stimulation of 
the preganglionic fibers, whereas postganglionic 
stimulation remained unaffected. Thus, sparteine 
produces vasodilatation by depression of sympa- 
thetic ganglia. The later pressor effect accom- 
panied by decreases in kidney, intestine and leg 
volumes is due to peripheral vasoconstriction 
resulting from direct smooth muscle stimulation. 


Diethylaminoethyl esters of 2-hydroxy-and 2- 
alkoxy-4-aminobenzoic acid as local anesthetics. 
F.P. LupvENA AND JAMES O. Hoppe.* Sterling- 
Winthrop Research Inst., Renssalaer, N. Y. 
The local anesthetic activity of 2-hydroxy and 

various 2-alkoxy analogs of procaine, synthesized 

by Clinton and co-workers, was determined by 
various methods. A comparison of the duration/ 
log concentration curves obtained by the sciatic 

. herve block method in guinea pigs disclosed an 

increase in activity with an increase in length of 

the alkoxy side-chain from methoxy through the 
butoxy substituent. Procaine is less active than 
the 2-hydroxy and more active than the 2-methoxy 
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analog. The butoxy analog (WIN 3706) is about 
as active as tetracaine. By intraspinal injection in 
rabbits, both the propoxy analog (WIN 3459) and 
WIN 3706 produce anesthesia of rapid onset and 
relatively short duration. Spinal anesthesia was 
obtained with a concentration as low as 0.03% of 
WIN 3706 which is below the threshold concentra- 
tion for tetracaine. In these rabbits, the signs of 
local injury were minimal; no paralysis was ob- 
served with WIN 3706 and, of the 30 rabbits in- 
jected with sublethal doses of WIN 3459, only one 
showed a residual hind leg paralysis. Topical 
anesthetic activity was determined by corneal 
irrigation in rabbits. Both WIN 3459 and WIN 
3706 were more active than cocaine but less active 
than tetracaine. The toxicity, as determined by 
i.v. injection in mice, parallels the local anes- 
thetic potency, as determined by the nerve block 
method. The tps of WIN 3459 is 9 + 0.4 mg/kg., 
and that of WIN 3706, 4 + 0.3. When the local 
irritation produced by intradermal injection in 
rabbits was determined by the trypan blue 
method, WIN 3459 and WIN 3706 were found 3} 
and 3 as irritating as tetracaine, respectively. 


Sodium catechol disulphonate protection in ex- 
perimental uranium nitrate poisoning. L. M. 
Lusky* ann H. A. Braun.* Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington, D. C. 

When an aqueous solution of disodium catechol 
disulphonate (DCD) is mixed with an aqueous 
solution of uranium nitrate, an amber colored 
complex is formed. Protection against the sys- 
temic effects of uranium nitrate in rabbits occurs 
when DCD is administered by intramuscular in- 
jections. For example, the Lp5o of uranium nitrate 
administered s.c. is increased more than 4-fold if 
intramuscular treatment with DCD is started 
immediately after injection of the uranium salt. 
Protection is also obtained, though to a lesser 
extent, when treatment with DCD is delayed one 
hour after administration of uranium salt. Com- 
bined treatment with DCD and sodium citrate 
was more effective in protecting rabbits from sys- 
temic effects of uranium nitrate than treatment 
with either DCD or sodium citrate alone given 
under the same schedule. 


Vasomotor and gastrointestinal studies using 
Diparcol. C. Kerra Lyons, anp Boyp H. Mer- 
calf (introduced by Keiru 8S. Grimson). Dept. 
of Surgery, Duke Univ. School of Medicine, 
Durham, N. C. 

Diparcol, diethylamino, 2, ethyl-N, dibenzo- 
para-thiazine hydrochloride, has been tested in 
dogs and man. In 4 dogs with vagi cut Diparcol 
was given using initial doses of 0.5 mg/kg. and 
adding larger increments until during 3 or 4 hours 
total amount was 81.5 to 130 mg/kg. With the 
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final dose death occurred suddenly. Results 
achieved when 5 to 10 mg/kg. had been given were 
not much altered by later larger amounts. Though 
increments of 5 to 20 mg/kg. effected reduction of 
pressure lasting several minutes, pressure gener- 
ally maintained at normal values to the lethal 
dose. Increase of blood pressure with carotid 
artery occlusion occurred throughout the experi- 
ment, as did rise of pressure with stimulation of 
the central end of one vagus. Marked slowing of 
pulse and drop of pressure with stimulation of the 
peripheral end of a vagus were partially blocked 
after 3.0 to 23 mg/kg. total accumulative dose and 
completely blocked after 5, 10, and 21 mg/kg. in 
3 animals. In the 4th animal even to the lethal dose 
block remained partial. Pressor response with 
epinephrine, 1 to 5 ugm/kg., was blocked by 5, 6.5, 
20, and 44 mg/kg. total additive dose of Diparcol. 
After large doses anoxia produced decrease of 
blood pressure in 2 dogs, no change in 1 and slight 
decrease followed by an increase just after the 
anoxia in the 4th. Five to 15 mg/kg. i.v. effected 
temporary rise of blood pressure and pulse in 3 
unanesthetized dogs. Gastric emptying and ileal 
transit time determined by roentgenologic meth- 
ods in 9 dogs after 5 to 30 mg/kg. were essentially 
normal. Observations in patients are similar. 


Comparative effects of repeated doses of cura- 
rizing agents in man. Davin W. MacraRLANE* 
AND Kuaus R. Unna. Dept. of Pharmacology, 
Univ. of Illinois, College of Medicine, Chicago, 
Til. 

In 4 normal male subjects, the effects of a first 
and a second dose of p-tubocurarine chloride 
(DTC), dimethyi ether of p-tubocurarine chloride 
(dimdTC), and decamethylene-bis(trimethy]l-am- 
monium bromide) (C10) were compared. Criteria 
for degree of effect were depression of grip strength 
as measured by a dynamometer; recovery time 
measured as time in minutes for 75% recovery 
of grip strength (t7;); and depression of vital 
capacity. The interval between i.v. injections was 
chosen to be 45 minutes for dTC and dimdTC and 
30 minutes for C10. It has been shown, previously, 
that at the time intervals chosen, effects of the 
first injection could no longer be objectively meas- 
ured. It was found that after 45 minutes, only 4 
of the initial dose of dTC or dimdTC was required 
to produce effects similar to those of the original 
dose. This was unlike C10, which if reinjected in 
the full initial dosage after 30 minutes, failed to 
produce effects comparable to those of the first 
injection. In all subjects, the effect of the second 
‘ dose of C10 on grip strength and vital capacity 
was significantly smaller. In an attempt to obtain 
data on animals under comparable conditions, 
head drop doses of dTC and C10 were determined 
on both cats and rabbits and redetermined at 
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suitable intervals. With both drugs and in each 
animal species, the second head drop dose was 
significantly smaller than the first. Thus, the 
tachyphylaris to C10 observed in man was not 
Seen in cats or rabbits. 


Influence of penicillin-penicillinase combinations 
and PABA sulfonamide mixtures on the growth 
of higher plants compared with bacteria. Davin 
I. Macut. Dept. of Pharmacology, Sinai Hos- 
pital, Baltimore, Md. 

Inasmuch as many botanists regard bacteria as 
microscopic plants, experiments were made in 
regard to the action of sulfonamides and PABA 
separately and in combination with each other on 
the root growth of Lupinus albus seedlings. The 
drugs studied were 3 aminobenzoic acids and vari- 
ous sulfa compounds. Seedlings of Lupinus albus 
were grown in Shive’s solution with and without 
the above drugs. It was found that the ortho- 
aminobenzoic acid was the most toxic for root 
growth, and para-aminobenzoic acid the least 
toxic. All the sulfa compounds exerted a diphasic 
effect, dilute solutions stimulating the root 
growth, while greater concentrations inhibited it. 
Combinations of PABA and sulfonilamide always 
produced a synergistic effect. That is, instead of 
PABA inhibiting the action of sulfa drugs, it 
actually potentiated their toxidity. The action of 
penicillin and penicillinase was studied in 2 ways: 
the effect on the root growth of Lupinus albus 
seedlings and the effect on respiration of Lupinus 
seed emulsions. Penicillin, itself, is toxic for root 
growth, and the amorphous variety is more toxic 
than the crystalline. Penicillinase Schenley was 
employed, obtained from cultures of B. cereus 
strain NRRL-B569. This enzyme is very little 
toxic for Lupinus root growth. Combinations of 
penicillinase and penicillin produced a synergistic 
effect. The reductases of Lupinus seeds were 
studied by Thunberg’s method. Penicillin retarded 
the reducing process. Penicillinase alone exerted 
little effect, a combination of the 2 acted syner- 
gistically. 


Toxicity of penicillin for previously treated ani- 
mals. Davin I. Macut anp Tuomas Horr- 
MASTER.* Dept. of Pharmacology, Sinai Hospital, 
Baltimore, Md. 

Because of the very low toxicity of penicillin, it 
was deemed desirable to test its effect on animals 
previously conditioned, either physiologically or 
pharmacologically. The animals employed were: 
mice, rats, guinea pigs, rabbits and cats. Physio- 
logically conditioned were hypophysectomized 
rats and rabbits unilaterally adrenalectomized. 
No difference in the toxicity of either crystalline 
or amorphous penicillin was found between these 
and normal animals. In pharmacological experi- 
ments large doses of various drugs chosen for 
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their selective action for different physiological 
functions were given to different animals and the 
effect of subsequent injections of penicillin in 
large doses was investigated. The following drugs 
were studied: digitalis, Cobra neurotoxin, mer- 
curic chloride, alloxan, sulfonamides dicumarol, 
heparin, salicylates, antipyrin, dinitrophenol and 
pentothal. None of these increased the toxicity of 
penicillin on subsequent injections even in very 
large doses (100,000 to 500,000 units). A potentia- 
tion in toxicity was noticed in animals treated 
with phosphorus and with camphor. The mor- 
tality from these poisons was greater when peni- 
cillin was combined with them. Next to the 
invaluable chemotherapeutic properties of peni- 
cillin the authors find the most important pharma- 
cological properties to be its thromboplastic effect. 
This is efficiently antagonized by dicumarol and 
heparin. The salicylates and sulfadiazine do not 
effectively prolong coagulation time except after 
their repeated administration for a long period 
of time. 


Pharmacologic data on DL-2-amino-L-(p-methyl- 
phenyl)-propane. Epwarp Macko,* Epwin J. 
FeLLows AND A. JAMES FENDRICK.* Research 
Division, Smith, Kline and French Laboratories, 
Philadelphia, Pa. 

In the present studies the hyperkinesthetic ac- 
tivity of pL-2-amino-L-(p-methylpheny])-propane 
(No. 42) in rats was found to be ¢ intraperi- 
toneally and 75 orally that of p-2-amino-.- 
phenylpropane (No. 2). Orally, No. 2 was more 
than 10 times as active as No. 42 in antagonizing 
the depressant effect of phenobarbital. The ana- 
leptic potency of No. 42 therefore does not parallel 
its effectiveness in producing an increase in motor 
activity. Subcutaneously in dogs, 5 mg/kg. ex- 
hibited the same antiappetite potency as 1 mg/kg. 
of No. 2. The foregoing data suggested that No. 42 
may be a useful anorexigenic agent with a low 
order of antisleep effect. No. 42 also possesses an 
analgetic action as indicated by the fact that doses 
of 5.0 to 20.0 mg/kg. intraperitoneally markedly 
elevated pain thresholds in cats. In subacute and 
chronic toxicity studies no evidence of changes 
due to administration of No. 42 was observed by 
histological examination of tissues removed from 
rats, rabbits, guinea-pigs and dogs which re- 
ceived massive daily doses (up to 30 mg/kg.) of 
this compound for periods of one to 3 months. 
The data obtained in the present experiments 
indicate that No. 42 should be evaluated clinically 
as an antiappetite and as an analgetic agent. 


Bioassay method for derivatives of Veratrum 
Viride. Gzorce L. Matson anv J. W. Stutz- 
MAN. Dept. of Pharmacology, Boston Univ. School 
of Medicine, Boston, Mass. 
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Hypotensive action in dogs under pentobarbital 
anesthesia has been utilized as bioassay method 
for Veratrum Viride derivatives. Great quantita- 
tive variability of response (not tachyphylaxis) 
on repeated administration to the same dog as 
well as to different dogs resulted. Most satisfac- 
tory route of administration proved to be i.v. 
infusion at constant rate (in ug/kg/min.) for 10 
minutes. Variability was reduced by bracketing 
the infusion of unknown between two infusions 
of a standard reference powder. The fall of mean 
femoral pressure at its nadir expressed as per cent 
of pre-existing pressure was used as the criterion 
of response. Statistical analysis showed that units 
of 6 dogs were required for a detection level (+2 
standard deviations) of 20% difference in potency. 
Units of 9 or 12 dogs did not improve the detection 
level. The reference standard utilized was Veriloid 
(J. W. Dart Labs.). In 232 trials the mean re- 
sponse to standard infusion was 29.9 + 12% fall 
of mean arterial pressure. The following sub- 
stances had less than 10% of the potency of the 
reference standard (mg for mg) jervine, rubi- 
jervine, isorubijervine, n-methyl jervine*, o- 
acetyl n-methyl jervine*. * Not derived from Vera- 
trum viride. 


Studies on renal function during various stages 
of anesthesia produced by thiopental in dogs. 
ArNoLD H. Mauoney, Wa.tter M. Booker, 
James R. TuREMAN* AND CiaupiA M. Rat irr.* 
Dept. of Pharmacology, Howard Univ. Med. School, 
Washington, D.C. 

In connection with studies on the course of 
pentothal anesthesia as related to nutritional 
states, it was deemed important to make some 
evaluation of the effects of various states of anes- 
thesia on kidney function in dogs. Accordingly, 
the following experiments have been designed to 
study glomerular filtration rate and renal plasma 
flow as related to the plasma pentothal levels: 
The periods of anesthesia were divided into light, 
moderate, and deep as determined by the Draper- 
Whithead reflex response. During these periods, 
the glomerular filtration rate is determined by the 
creatinine clearance method and the effective 
renal plasma flow by the diodrast plasma clear- 
ance. Also, during these periods, the plasma level 
of pentothal is determined. Preliminary experi- 
ments at this time show that the highest values 
for the glomerular filtration rate are obtained 
in the periods of light anesthesia and the lowest 
values during the periods of deepest anesthesia. 
The results of the effective renal plasma at the 
time are not definitive. The plasma levels of 
pentothal may be correlated with degree of anes- 
thesia. Experiments are now under way to extend 
these observations. 
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In vitro antihistamine and anti-acetylcholine 
activity of several antihistamines. S. MarGco.in, 
A. Makovsky AND R. Tistow (introduced by 
H. B. Haaa). Biological Research Laboratories, 
Schering Corporation, Bloomfield, N. J. 
Isolated portions of guinea pig ileum suspended 

in Tyrode solution were used to determine the 
in vitro activity of several antihistamines. The 
end-point in these tests was inhibition of the spas- 
mogenic effect of histamine dihydrochloride (1:5,- 
000,000) or acetylcholine chloride (1:50,000,000) 
following a 3-minute exposure of the tissue to the 
antihistamine. Dilutions which would inhibit the 
spasmogenic contraction by 50% and confidence 
limits were calculated from responses to graded 
concentrations of the drugs. While the data are 
of interest in differentiating between antihista- 
mine and anti-acetylcholine activity under the 
conditions of an in vitro test, they do not give an 
index of antihistamine efficacy when compared 
with tests in vivo and with clinical experience. 


Effect of localization of pentothal in fat on its 
duration of action. Lester C. Marx,* EL eo- 
NORE BERNSTEIN* AND BERNARD B. Bropie. 
Depts. of Anesthesiology and Biochemistry, New 
York Univ. College of Medicine and New York 
Univ. Research Service, Goldwater Memorial Hos- 
pital, New York City. 

Previously reported studies indicated that pen- 
tothal is slowly metabolized in vivo and that the 
rapid decline in plasma levels and quick recovery 
following a single i.v. dose of the drug are due to 
its localization in body fat. The interrelationship 
of plasma, tissue and fat concentrations has been 
further studied in dogs. After the i.v. administra- 
tion of pentothal, concentrations in liver and 
plasma were high at first but decreased rapidly, 
while those in fat were negligible at first but in- 
creased steadily, and finally accounted for most 
of the drug in the body. Concentrations in the 
central nervous system appeared to decline with 
those of liver and plasma as evidenced by cere- 
brospinal fluid levels. Different fat depots varied 
in the rate of pentothal uptake but within 24 
hours the pentothal concentrations of all fat de- 
pots were similar. The clinical effects of a given 
dose of pentothal appear therefore to depend 
upon the plasma level at which equilibrium is 
established between fat and the rest of the body. 
After a small dose, this level is subhypnotic and 
the drug is ultrashort acting. After a large dose, 
the equilibrium level is above the hypnotic level 
and is maintained there for considerable periods 
by the pentothal reservoir in fat. Preliminary in- 
vestigation with the oxygen analogue, pento- 
barbital, indicated that its localization in fat was 
less extensive. 
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Synthetic curare compounds. VI. Isomers of N. 
methyl-tetrandine iodide. Davip F. Mars anp 
D. A. Herrine.* Dept. of Pharmacology, West 
Virginia Univ. School of Medicine, Morgantown, 
W. Va. 

Of the 8 possible isomers of the tetrandine type 
biscoclaurine alkaloids, 5 have been isolated and 
characterized. We have converted these to the 
quaternary ammonium derivatives and compared 
their activity with p-tubocurarine chloride. As 
well as apparently unrelated side-effects, p-tubo- 
curarine and, O,N-methyl-repandine have some 
histaminic activity, and all the agents in high 
dose in cats, except the N-methyl-tetrandine, 
produce non-specific falls in blood pressure. An 
attempt has been made to correlate these observa- 
tions with the probable structural models of the 
compounds. 


Studies with low vapor concentrations of carbon 
tetrachloride labeled with carbon 14. I. Absorp- 
tion, distribution and elimination upon inhala- 
tion by monkeys. D. D. McCo.uister, W. H. 
Beamer, G. J. ATCHISON AND H. C. SPENCER 
(introduced by D. D. Irtsu). Biochemical Re- 
search Laboratory and Spectroscopy Laboratory, 
Dow Chemical Company, Midland, Mich. 
Monkeys inhaled radioactive carbon tetrachlo- 

ride through a mask and respiratory valve system 

at a ‘contact’ concentration of 46 p.p.m. (0.289 

mg/l.) for periods of 139 to 344 minutes. Absorp- 

tion occurred at an an average rate of 1.34 mg/kg/ 
hour, or 30% of the total weight of carbon tetra- 
chloride inhaled; the blood concentration of 
carbon-14 did not reach saturation within the 
time of the experiments. Tissue analyses for 
radioactive carbon gave distribution ratios (blood 
= 1) for depot fat = 7.86, liver = 3.00 and bone 
marrow = 2.97. Bone, lung, muscle, spleen, heart, 
kidney and brain had distribution ratios ranging 
from 0.14 to 0.96. Carbon tetrachloride was metab- 
olized by the monkeys. Ten to 20% of the total 
radioactivity in the blood and expired air was 
present in the form of C“O,. Carbon-14 was also 
identified in urinary urea and carbonate but the 
chief metabolic product in urine was an uniden- 
tified non-volatile material found to have 
attributes suggestive of a conjugate. Twenty per- 
cent of the absorbed carbon tetrachloride was 
eliminated by exhalation in the form of C™O, and 

volatile ‘carbon tetrachloride’ during the first 18 

hours following the end of an exposure. Carbon-l4 

was measurable in samples of expired air over 4 

4-week period. It was estimated that a total of 

50% or more of the carbon tetrachloride absorbed 

by the monkey was eliminated in this manner. 

The remainder appeared to be excreted in the 

feces and urine. 
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Electrical and chemical activities of fibrillating 
denervated and innervated muscle deprived of 
Cat+, A. R. McIntyre, A. L. Dunn,* anv 
FenwortH Downina.* Dept. of Physiology and 
Pharmacology, Univ. of Nebraska College of Medi- 
cine, Omaha, Nebr. 

Intravenous perfusion in vivo of fibrillating 
denervated dogs’ muscles with the following solu- 
tions (at pH 7.0, 37°C) was without immediate 
effect on the electrical activity of the fibrillating 
muscles; Tyrode solution, Tyrode solution con- 
taining eserine 1:100,000, Ca++ free Tyrode solu- 
tion and Ca** free Tyrode solution containing 
1 mm of procaine hydrochloride. In contrast the 
electrical activity of innervated muscle aroused by 
perfusion with Cat+ free Tyrode solution was 
promptly interrupted when procaine was added 
to the Ca** free solution. Muscle electrical ac- 
tivity was recorded throughout the experiment. 
The perfusing solutions were collected and ren- 
dered protein free by trichloracetic acid precipi- 
tation. The protein free filtrates were each divided 
into 2 fractions. One of each pair was heated at 
pH 9; cooled and neutralized with CO,. All the 
filtrates were then tested for ACh on the isolated 
heart of Venus mercenaria. All filtrates obtained 
from perfusates collected from both innervated 
and denervated muscles while electrically active 
contained a heat labile cardio-inhibitor (ACh) in 
concentration of approximately 1.5 to 3.2 ugm. of 
ACh per ml. No ACh was detected in any perfusate 
collected from muscles at rest. Examination of 
single spike potentials from innervated and de- 
nervated muscles revealed no consistent differ- 
ences. Very rapid spikes (0.5 msec.) were obtained 
from both. The increased sensitivity to ACh in 
the denervated and innervated muscle, deprived 
of calcium, is of the same order (circa 1,000-fold). 
These findings are discussed and indicate that 
the activity of cholinesterase at the junction is 
decreased by denervation and, in innervated 
muscle, by loss of normal resting polarity at the 
herve endings. 


Effect of colchicine on certain synthetic reactions 
in vitro. Gorpon R. McKinney (introduced by 
FREDERICK BERNHEIM). Dept. of Physiology and 
Pharmacology, Duke Univ. School of Medicine, 
Durham, N. C. 

Rat liver slices or homogenates were incubated 
with appropriate substrates in 20-ml. beakers in 
a Dubnoff Metabolic Shaking Incubator at 38°C. 
The tissue was suspended in Krebs-Ringer’s bi- 
carbonate buffer, saturated with 95% O2-5% COz 
mixture, which was also the gas phase. 1 X 10-*m 
colchicine inhibited the formation of creatine from 
guanidoacetic acid and t-methionine by 65%. It 
was as effective as methy]-bis-(beta-chloroethy])- 
amine-HCl (MBA), and more effective than ure- 
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thane. Colchicine and MBA blocked the methyla- 
tion of nicotinamide by methionine to a greater 
degree than did urethane. Colchicine, however, 
inhibited the formation of p-aminohippuric acid 
(PAH) only by 15%, whereas MBA inhibited by 
70%. Urethane did not affect PAH synthesis. 
Neither colchicine nor urethane affected the con- 
jugation of morphine which was inhibited by 85% 
by MBA. 


Plasma levels and urinary excretion of cocaine in 
dog and rabbit. F. G. McMauon,* L. A. Woops 
AND M. H. Seevers. Dept. of Pharmacology, 
Univ. of Michigan, Ann Arbor, Mich. 

Using an original and specific colorimetric 
method, the details of which will be published 
elsewhere, capable of estimating cocaine in con- 
centrations above 0.4 ugm/cce. of plasma and 1.0 
ugm/cc. of urine, a study of the plasma levels and 
urinary excretion of cocaine has been completed 
in the dog and rabbit. Intravenous administration 
of 5 mg/kg. (base equivalent) of cocaine hydro- 
chloride to the dog is followed by disappearance 
of the drug from venous plasma in about 30 min- 
utes. Subcutaneous injection of 10 mg/kg. and 
15 mg kg. (base equivalent) of cocaine hydro- 
chloride to the dog results in slowly increasing 
plasma levels of cocaine to a maximum of 1.1 to 
1.8 uwgm/cc., 13 to 3 hours after the dose. Seven 
to 10% of the cocaine can be recovered frem the 
urine of dog after s.c. and i.v. administration. 
The plasma concentration of cocaine in the rabbit, 
60 to 90 minutes after s.c. administration of 30 
mg/kg., is about 1.5 ugm/cc. Most workers have 
been unable to recover cocaine in rabbit urine. 
We can find none in cage-collected urine but co- 
caine is detectible in small amounts (less than one 
per cent of dose) if catheter-collected samples are 
analyzed. 


Silicone fluids as vehicles for the intramuscular 
administration of drugs. BERNARD P. McNa- 
MARA, EvizaABETH A. McKay* anp Maaair M. 
QuiILLE.* Pharmacology Section, Medical Divi- 
sion, Army Chemical Center, Md. 

Silicone fluids offer possibilities as non-aqueous 
vehicles for intramuscular administration of 
drugs. Certain drugs injected intramuscularly in 
such fluids exert systemic effects within one min- 
ute. Animals injected (0.1 cc/kg.) in a single area, 
3 times per week for a period of 2 months showed 
no clinical signs of pain or muscle injury. The 
R. B. C., W. B. C., hemoglobin, hematocrit and 
body weight of these animals were not adversely 
influenced. The intravenous administration of 
such fluids in rabbits sometimes results in death, 
possibly because of ‘fluid embolism.’ 


Sensitivity to digitalis at the altitude of Bogota. 
K. Mezrey anv R. Baquero (introduced by 
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McKEEN CatTTELL). Cesar Uribe-Piedrahita Re- 

search Labs., Bogoté, Colombia. 

In a previous report (Am. J. Pharm. 115: 326, 
1943) it was shown that the cat unit of the same 
digitalis preparation under identical experimental 
conditions (weight, sex of animals, anesthesia, 
rate of infusion) was 17.6% less in Bogoté (alti- 
tude 2640 meters; temp. 14.5°C) than in Girardot 
(altitude 326 meters; temp. 29°C). In order to find 
out whether this difference is due to the diminished 
partial pressure of oxygen in Bogoté (110 mm. Hg.) 
or to the lower environmental temperature, ex- 
periments were carried out in the following man- 
ner: In the first series of 20 cats the cat unit of 
Digitaline Nativelle in a 1:100,000 solution was 
determined. The second series of 10 experiments 
was made iE the same manner as the first except 
that the right nostril of each cat was connected 
with an oxygen bottle supplying 0.6 liter of oxygen 
per minute, started 15 minutes before beginning 
the infusion. The third series of 10 experiments 
was performed as the second except that a room- 
temperature of 29°C. was maintained. Healthy 
cats of both sexes were used weighing from 1.7 to 
3.6 kg. and fasted 24 hours. Thiopental, 30 mg/kg. 
intraperitoneally, was used for anesthesia. We 
used the technique of continuous injection or 
infusion since we did not find any advantage in 
the modification described in the U.S.P. XII. 
The following average lethal dose values were ob- 
tained : Control, 0335 + 0.001 mg.; Oxygen, 14.6°C., 
0.365 + 0.0012; Oxygen, 29.0°C., 0.378 + 0.0009. 
We conclude that the average lethal dose of a 
given digitalis preparation is lower in the natural 
environmental conditions of Bogoté than in an 
artificially oxygenated atmosphere and that the 
higher toxicity of digitalis in Bogoté is due mainly 
to the partial lack of oxygen and only to a slight 
extent to the lower environmental temperature. 


In vivo conjugation by rats of parenterally ad- 
ministered histamine. R. Cart MILLICcAN (intro- 
duced by Sanrorp M. RosentTHAL. National 
Insts. of Health, Bethesda, Md. 

It has been shown that an acetone powder ex- 
tract of liver, in the presence of Coenzyme A, can 
conjugate histamine (J. Pharfflacol. & Exper. 
Therap. 97: 4, 1949). Conjugation in vivo was 
investigated by subcutaneous administration of 
histamine to normal and enterectomized rats. A 
colorimetric method was employed for the deter- 
mination of free and conjugated histamine in the 
urine. The determination of conjugated histamine 
was confirmed by the addition of histaminase. 
In normal rats total urinary excretion of free and 
conjugate during the 48 hours following adminis- 
tration ranged from 21 to 43% of administered 
histamine. Twenty to 40% of the administered 
histamine was excreted as free histamine within 


FEDERATION PROCEEDINGS 


Volume 9 


17 hours. Conjugated histamine was demonstrated 
in the urines of normal rats 17 to 24 hours follow- 
ing subcutaneous administration of 500 mg. his- 
tamine base per kilo, in amounts ranging from 14- 
51% of total present. Following 100 to 200 mg. of 
histamine base per kilo subcutaneously to enterec- 
tomized rats, the percentage conjugate excreted 
17-40 hours following administration varied from 
24-55% of the total present. Employing a modified 
metaphosphoric acid-cotton acid succinate method 
for demonstrating conjugated histamine, the vis- 
cera of several species of animals were analyzed 
for the conjugate. No significant amounts were 
demonstrable except following oral or parenteral 
administration. 


Incidence of local reactions to mercuhydrin and 
thiomerin by subcutaneous injection in pa- 
tients with congestive failure. WALTER MopELL, 
Harry Goip, NaTHANIEL Kwit,* Leon War- 
sHAW,* Haroutp Orto,* anp WILLIAM ZanM.* 
Dept. of Pharmacology, Cornell Univ. Med. Col- 
lege, Cardiovascular Research Unit, Beth Israel 
Hospital, and the Cardiac Service of the Hospital 
for Joint Diseases, New York City. 

In a recent paper from our clinics, attention was 
called to the fact that the control of congestive 
failure most effectively, requires self-injection 
of the diuretic as in the case of insulin for diabetes. 
An effective mercurial diuretic tolerated by the 
subcutaneous route would therefore constitute an 
important advance. Several recent reports de- 
clared that thiomerin by the subcutaneous route 
was substantially free of local reactions, and dur- 
ing this period one report stated that mercuhydrin, 
which is commonly used by intramuscular injec- 
tion, is also relatively free of local reactions when 
given subcutaneously. The present study was 
carried out to secure more evidence concerning 
the local reactions to the two materials by sub- 
cutaneous injection: severe pain, inflammatory 
induration, ecchymosis, slough, and fibrous nod- 
ules. In the case of thiomerin, 601 injections of 
0.25 to 2 cc. in 187 patients, yielded one or more 
of the above reactions in 26% of patients (26% of 
injections in those with only 1 injection). In 43 
patients with about 10 injections each, reactions 
increased to 44% of patients (27% of injections). 
In the case of mercuhydrin, 1132 injections of 1 
to 2 cc. in 200 patients (average of 6 per patient), 
yielded one or more reactions in 27% of patients 
(9% of injections). The relative merits of thio- 
merin and mercuhydrin by subcutaneous injec- 
tion will be discussed. 


Antagonism between acetylcholine and _ tetra- 
ethylammonium in normal and denervated gang- 
lia. G. K. Moz anv H. Konzerr.* Sandoz Labs., 
Basel, Switzerland. 
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Addition of tetraethylammonium chloride 
(TEA) in a concentration of 1:100,000 to the fluid 
perfusing the normal superior cervical ganglion 
of the cat causes significant reduction of the re- 
sponse of the nictitating membrane to previously 
maximal doses of acetylcholine injected into the 
ganglion. TEA in a concentration of 1:20,000 
may completely block the response to control 
doses of acetylcholine, though larger doses of the 
mediator will again excite the ganglion. The 
ganglion sensitized to acetylcholine by previous 
section of the preganglionic fibers is much more 
resistant to the blocking agent. TEA in a concen- 
tration of 1:100,000 causes no measurable depres- 
sion of the response to acetylcholine, and in a 
concentration of 1:20,000 causes only moderate 
inhibition. It might be argued that a procedure 
which potentiates acetylcholine would corre- 
spondingly reduce the effectiveness of an acetyl- 
choline antagonist, but if sensitization following 
denervation is due solely to reduction of the 
cholinestuase concentration in the ganglion, then 
the effective doses of acetylcholine reaching the 
ganglion cells must be the same in both normal 
and denervated structures. Reduction of the ef- 
fectiveness of TEA by denervation implies a more 
profound change in the characteristics of the 
denervated ganglion cells. 


Comparison of certain ganglionic blocking agents 

with tetraethylammonium bromide. James L. 
‘ Morrison, CoRNEILLE Heymans,* Harry A. 

WALKER AND ARTHUR P. RicHaRpDson. Dept. 

of Pharmacology, Emory Univ. School of Medi- 

cine, Emory University, Ga. 

Dosage-effect-time relationships of tetraethyl- 
ammonium bromide (TEA), bis-(a,a’-trimethyl 
ammonium propyl ether) dichloride-hydrate 
(MC-2444), 10-(2-diethylaminoethy]) -phenothia- 
zine (Diparcol), and diethylaminoethy]l ester of 
phenyl-cyclopentane-carboxylic acid (Parpanit) 
have been quantitated using depression of the 
carotid sinus pressor reflex and the nicotinic ac- 
tion of acetylcholine as the test responses. Dogs 
were anesthetized with chloralose and morphine, 
vagotomized and atropinized. Drugs, in progres- 
sively increasing doses, were given intravenously 
and tests made for blockade of the carotid sinus 
reflex and pressor response to acetylcholine 5 
minutes after each injection of the test drug. This 
procedure was repeated until one or both of the 
responses were apparently blocked. Tests were 
made at frequent intervals for a period of two 
hours after the last dose of the drug. Using aver- 
ages of the per cent change in blood pressure of 
5 or 6 dogs, the results were plotted on graph paper 
and the ED5o:, were approximated and compared 
to TEA. In terms of dosage required to block the 
carotid sinus pressor effect Parpinit wsa 3, Di- 
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parcol 4, and MC-2444 5 times as active as TEA. 
In terms of dosage required to block the nicotinic 
action of acetylcholine Parpanit was 2 times, 
Diparcol 3 times, and MC-2444 10 times as active 
as TEA. 


Studies on alterations of renal function following 
sciatic nerve stimulation and metabolic stim- 
ulants. Jonn H. Moyer* anp Carrouu A. 
Hanp ey. Depts. of Medicine and Pharmacology, 
Baylor Univ. College of Medicine, Houston, Texas. 
An attempt has been made to further evaluate 

the concept of functional renal bypasses as re- 
ported by Trueta et al. Changes in renal blood flow 
(measured with a bubble flow meter), systemic 
blood pressure, and renal arteriovenous oxygen 
differences following sciatic nerve stimulation 
were determined. After 2 hours the mean renal 
blood flow in the stimulated animals decreased 
40% as compared to 6% in the control animals. 
This was accompanied by an increase of mean 
renal A-VOz of over 100% in the former as com- 
pared to 4% in the latter. The increase in A-VO2 
was consistently due to a fall in oxygen content 
of the blood coming from the kidney. Arterializa- 
tion was never observed. Renal O. uptake re- 
mained more or less constant. Decreasing renal 
blood flow occurred irrespective of blood pressure 
changes although the latter increased in about 
2% of the animals receiving sciatic stimulation. 
Concurrently with these studies, we have observed 
by clearance methods that urinary output, glo- 
merular filtration and glucose Tm increase in direct 
proportion to the renal plasma flow as a result of 
thyroxin or dinitrophenol administration. At the 
same time, the filtration fraction remained con- 
stant. Following these observations an experi- 
ment was set up during which renal blood flow 
was altered by sciatic nerve stimulation, adren- 
alin, and dinitrophenol administration. Direct 
measurement of renal blood flow and A-VO, dif- 
ferences were made concurrently with clearance 
studies. 


On the biological antagonism between aspartic 
and glutamic acids controlling the acid pro- 
duced by Streptococcus fecalis-R. Micua£t G. 
Mutinos, A. Martnaro* anp NeExpa I. Ricct.* 
Interchemical Corporation and Dept. of Pharma- 
cology, New York Med. College, New York City. 
Competitive inhibition among the various amino 

acids is known but its importance is microbio- 

assay and as a possible therapeutic approach has 
not been fully appreciated. Using the t-forms of 
aspartic and glutamic acids, the acid producing 
powers of S. fecalis-R were investigated at 37°C. 
for from 24-120 hours. Biotin has been shown to 
substitute for aspartic acid but glutamic acid is 
essential for the growth of S. fecalis. Concentra- 
tions of L-glutamic acid below 0.15 mg. per tube 
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as in the microbiological assay for this acid do not 
support growth in the presence of the usual 
amount of 2.0 mg. of aspartic acid. Growth oc- 
curred when L-glutamic acid was raised or L- 
aspartic acid was lowered to 0.5 mg. with optimal 
growth at an aspartic-glutamic ratio of 1.6. The 
data show that excessive concentrations of either 
L-glutamic or L-aspartic acid in relation to each 
other become inhibitory to acid production by 
S. fecalis. This fact may explain the difficulties 
encountered in the use of S. fecalis in the micro- 
bioassay of glutamic acid. The data present an- 
other example of a biological inhibition between 
two metabolically important compounds. 


Liberation of histamine from carnosine and histi- 
dine. JoE NasH* anp G. A. Emerson. Univ. of 
Texas Medical Branch, Galveston. 

Treatment of carnosine and histidine solutions 
in vitro in various ways designed to resemble 
in vivo conditions of histamine release resulted in 
essentially negative findings. Tests for histamine 
were made with the Code modification of the 
Barsoum-Gaddum technique. Solutions were 
treated with normal and sensitized tissue homoge- 
nates both in the presence and absence of antigen, 
with toxoid and toxoid plus tissue, and with UV 
light. These results are discussed in relation to 
evidence that carnosine acts upon histamine re- 


ceptors, and in regard to the weak antihistamine 
activity of carnosine and histidine. 


Actions of certain sympathomimetic amines on 
the excised, perfused guinea pig lung. ENn1p 
A. NEIDLE,* CHARLES M. GRUBER AND JOAN E. 
CopreLanp.* Dept. of Pharmacology, Jefferson 
Med. College, Philadelphia, Pa. 

Sixty-six guinea pig lungs were perfused with 
Tainter’s solution according to the method of 
Sollmann and von Oettingen and the responses of 
the bronchial musculature to various sympatho- 
mimetic drugs were recorded. One hundred and 
sixty-five injections of epinephrine in dilutions of 
1:10,000 and 1:1000 caused significant dilation of 
the bronchioles in every case and this response 
was taken as indicative of an active lung prepara- 
tion. Of 108 injections of 1:1000 ephedrine, 4 
caused dilation of the bronchioles, 13 produced no 
change, and 91 caused marked constriction or 
spasm of the bronchial musculature. The constric- 
tion evoked by ephedrine was effectively antag- 
onized by epinephrine and occasionally by epinine, 
kephrine, cobefrine, octin and isuprel. Amphet- 
amine and tyramine, in 33 and 23 experiments 
respectively, caused marked constriction or bron- 
chospasm which could be antagonized -by epin- 
ephrine. Isuprel in a dilution of 1:10,000 was with- 
out effect. In 26 experiments 1:1000 isuprel 
caused bronchodilation in 6, no significant change 
in 17, and marked bronchoconstriction in 3 cases. 
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Furthermore, in many experiments, epinephrine 
administered to an isuprel-treated lung either 
had no effect or caused slight constriction. It is 
possible that isuprel has a general toxic effect, 
rendering the lung unreactive to epinephrine and 
other active compounds. Neosynephrine, pare- 
drine, tuamine, and desoxyephedrine evoked con- 
striction in the isolated lung, while kephrine, 
cobefrine, and epinine and sympatol caused dila- 
tion or were ineffective. Octin and aranthol caused 
initial dilation followed by marked _ broncho- 
spasm. Further experiments with these drugs will 
be performed on the histamine-treated guinea 
pig and the intact dog. 


Studies on the surface chemistry of bone. I. 
Recrystallization. W. F. NeEuMAN AND B. J. 
Mutryan.* Dept. of Radiation Biology, School 
of Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. 

The problem of the skeletal deposition of toxic 
metals has received considerable attention. One 
common observation has been the localization of 
the foreign mineral in areas of active calcification. 
This phenomenon has led to an association of the 
calcification process with the mechanism of depo- 
sition of unphysiological minerals in the skeleton. 
Since the phenomenon of bone growth is very 
poorly understood, the situation did not lend it- 
self to further exploitation. With the finding that 
uranium, radiophosphate, and fluoride are all 
taken up by bone by a physico-chemical process 
unrelated to cellular activity, a new emphasis has 
been placed on the surface chemistry of bone. It 
was hoped that the concentration of these minerals 
in the regions of active calcification could be ex- 
plained in part by the greater surface activity of 
bone taken from these areas. The experiments 
performed did not critically test this hypothesis. 
Rather, they demonstrated that fresh bone un- 
dergoes recrystallization at a surprising rate. 
Nonetheless, a means of testing bone preparations 
for surface activity, even in the presence of active 
recrystallization was devised. The problem may 
now be reinvestigated. 


A comparative study of pharmacological proper- 
ties of procaine and procaine amide. Peccy Jo 
NEwMAN* AND Byron B. Cuark. Dept. of 
Pharmacology, Tufts College Med. School, Boston, 
Mass. 

While procaine has been used for years as 4 
local anesthetic, only recently have some of its 
other pharmacological properties been utilized. 
Some of these properties are shared by procaine 
amide which is metabolized differently than pro- 
caine. There are no extensive studies available on 
the pharamacological properties of either, and 
comparative studies are also lacking. Some re- 
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sults of such an undertaking are hereby presented. 
1) Duration of local anesthesia is the same for 
both at 0.5% without epinephrine; twice as long 
for procaine as for procaine amide with epineph- 
rine. At 2% procaine amide anesthesia lasts twice 
as long as procaine. 2) Neither is effective on 
rabbit cornea at 2%. At 10% both produce anes- 
thesia for 20 minutes. 3) Procaine (2%) produces 
a nerve block (dog sciatic); procaine amide does 
not. 4) Nerve action potential is abolished by pro- 
caine twice as rapidly as by procaine amide. 4) 
Acetylcholine induced motility in isolated rabbit 
ileum is antagnoized by both. Procaine is about 
1/13,000, and procaine amide 1/140,000 as effective 
as atropine. 6) In prolongation of refractory period 
of isolated rabbit auricle, procaine is nearly as 
potent as quinidine; procaine amide is only 25% 
as potent. 7) Both block superior cervical gang- 
lionic transmission and nicotinic pressor response. 
8) Systemically, procaine is a more potent res- 
piratory depressant than procaine amide. Both 
produce hypotension in large doses (40 mg/kg.), 
and procaine may raise blood pressure slightly in 
lower doses. Both cause bradycardia, T wave 
and QRS depression. Both are vasodilators, pro- 
caine being about five times more potent than 
procaine amide. : 


Blockade of epinephrine-induced cardioaccelera- 
tion in the frog. Mark NICKERSON AND GEORGE 
M. Nomaaucui.* Dept. of Pharmacology, Univ. 
of Utah College of Medicine, Salt Lake City. 
Although many investigators have confirmed 

the inability of adrenergic blocking agents to 

prevent stimulation of the mammalian myocar- 
dium by epinephrine, reported results employing 
the frog heart have been highly variable. Study 
of the conditions required for blockade of stimu- 
lation of the isolated frog heart by epinephrine 
has revealed the following: 1) The inotropic re- 
sponse is not blocked under any of the conditions 
employed. 2) The chronotropic response of the 
winter-frog heart is effectively blocked by B- 
haloalkylamines and ergot alkaloids. 3) The chro- 
notropic response of the summer-frog heart is 
unaltered by the B-haloalkylamines, and the ergot 
alkaloids have much less effect than on the winter- 
frog heart. 4) Anterior-pituitary extract injected 
into the intact animal decreases the sensitivity 
of the winter-frog heart to blockade so that it 
is comparable to the summer-frog heart. 5) Al- 
though not effective alone, fluoroacetate or iodo- 
acetate combined with a B-haloalkylamine produce 
a blockade of the summer-frog heart comparable 
to that produced by the 6-haloalkylamine alone 
in the winter-frog heart. Many other inhibitors 
were tested and all were ineffective alone or com- 
bined with 6-haloalkylamines. 6) Glycerolmono- 
acetate antagonized the blockade produced by 
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B-haloaklylamines, alone or combined with fluoro- 
acetate, in a non-competitive manner. Glycerol 
and sodium acetate are ineffective. It is concluded 
that epinephrine releases energy for the produc- 
tion of tachycardia in the winter-frog heart by 
only one mechanism, while at least two mecha- 
nisms are involved in the summer-frog heart. The 
difference is under anterior pituitary control. 
Both mechanisms involve the production of utiliz- 
able acetate and are independent of the energy 
sources for the inotropic response. 


Studies on the interaction of ureas and barbitu- 
rates in potentiation of hypnosis. Stata Nor- 
TON* AND Epwin J. DE Beer. The Wellcome 
Research Laboratories, Tuckéhoe, N. Y. 
Sub-hypnotic doses of unsymmetrical alkyl aryl 

ureas were found to potentiate barbiturate hyp- 

nosis in the mouse. Some of the urea derivatives 
possessed little or no hypnotic action in them- 
selves. The degree of potentiation was also related 
to the size of the dose. Evidence was obtained 
which indicated that the potentiation could not 
be regarded as a simple summation of the hypnotic 
action of each of the two compounds injected. 

For some ureas there was an inverse relationship 

between the potentiation of hypnosis and the rate 

of respiration. 


Electrical mechanism of brain waves. HyMAan 
OLKEN (introduced by F. M. Bercer). T'rain- 
ing Division, Navy Dept., Washington, D. C. 
The current trend in brain wave research is to 

consider brain waves the result of large masses of 
neurons oscillating electrically and falling into 
step or synchronism with each other, thereby 
creating a large oscillatory-current area in the 
cortex. A theory is proposed for this oscillatory 
action of individual neurons and for their falling 
into step with one another. The theory is based 
on considering the neuron equivalent to a multi- 
vibrator circuit which is widely known in the 
electronic field. Such a circuit will shift readily 
from one of several types of electrical operation 
to another with slight changes of its battery 
voltages or circuit parameters (resistance, capaci- 
tance, etc.). It is suggested that, correspondingly, 
the neuron could shift from one to another of the 
several types of electrical operation necessary to 
produce brain waves with slight changes of its 
metabolic conditions. 


Subacute toxicity of ‘Thiomerin’ compared to 
other mercurial diuretics. O. S. Ortn, F. L. 
KozeELKa AND R. T. Capps.* Dept. of Pharma- 
cology and Toxicology, Univ. of Wisconsin Med. 
School, Madison. 

Clinical reports that N(gamma-carboxymethyl- 
mercaptomercuri-beta-methoxy)-propyl camph- 
oramic acid (Thiomerin) is but ;$o as toxic as 
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Mercuhydrin are based on the well established 
acute cardiac ratio for these compounds when 
tested on anesthetized cats. Other tests such as 
intravenous toxicity in mice and actual demon- 
stration of renal impairment, as determined by 
creatinine clearance in dogs, have indicated a 
relatively higher toxicity for Thiomerin than other 
common mercurial diuretics. In attempting to 
determine the effect of thioglycollic acid on tox- 
icity of mercurial diuretics it was found that rather 
than a reduction there actually was an increase in 
toxicity when it was combined with Mercuro- 
phylline. This fact initiated a determination of the 
subacute toxicity of Mercuhydrin, Mercurophy]- 
line, Mercurophylline plus Sodium Thioglycollate, 
and Thiomerin, each administered subcutaneously 
or intravenously as a single injection. Deaths 
caused during or within the first 50 minutes after 
intravenous administration were definitely greater 
with Mercurophylline. In the table below is given 
the MLDso of a subacute type (deaths between 
1 and 7 days) as determined in Sprague-Dawley 
rats, 200 of which were injected subcutaneously 
with various dosages of the mercurial expressed 
as total mercury, and 203 tested with mg/kg. 
dosages given intravenously. 
SUBCUTANEOUS 
TOTAL MG. OF HG 
4.0 
6.0 
3.0 


INTRAVENOUS 
HG IN MG/KG. 


8.0 
24.0 to 32.0 
6.0 


Mercuhydrin 
Mercurophylline 
Mercurophylline + 
Na Thioglycollate 
Thiomerin 


1.0 6.0 


While the combination of thioglycollic acid in 
organic mercurial diuretic compounds reduces the 
acute cardiac toxicity, it apparently markedly 
increases the subacute to chronic toxicity of such 
compounds whether given subcutaneously or in- 
travenously. 


Effects of ouabain on the coronary circulation and 
cardiac energetics. Ropert G. Pace, HERBERT 
WENDEL, WARNER B. SHELDON, AND ELwoop 
L. Foutz (introduced by Cari F. Scumipt). 
Laboratory of Pharmacology, Univ. of Pennsyl- 
vania, Philadelphia. 

The effect of ouabain on cardiac energetics was 
studied in the intact normal dog under morphine, 
nembutal-dial-urethane anesthesia. The following 
determinations were made: coronary circulation 
(by the N,O-catheterization technique); cardiac 
O:. consumption (coronary circulation times ar- 
terio-coronary sinus oxygen difference); cardiac 
output (direct Fick-oxygen method) ; cardiac work 
in KgM (cardiac output times mean arterial blood 
pressure X 13.5 X 10-*); rate (by electrocardio- 
gram); total peripheral resistance (mean arterial 
blood pressure times 1334 divided by cardiac out- 


FEDERATION PROCEEDINGS 


Volume 9 


put per second); coronary resistance (mean ar- 
terial blood pressure divided by coronary flow); 
and mechanical efficiency (cardiac work divided 
by KgM supplied by O2 consumed). Following a 
series of determinations, a ‘therapeutic dose’ of 
ouabain was given intravenously and after thirty 
minutes a second series of determinations was 
made. Comparing the results with a series of 
dogs to which no drug was given, it was found that 
with low doses (0.026 mg/kg.) the only significant 
change in the above list of determinations was an 
increase in the cardiac output. When larger doses 
(0.037 mg/kg.) were given, there was a tendency 
for a rise in arterial blood pressure, an increase in 
total peripheral resistance and a decrease in 
pulse rate and there was no appreciable change in 
the other factors listed above. 


Oral toxicity of bacitracin. Hartze.u G. Payne,* 
JosEPH N. SPpENCER* AND FRED H. Scuv zz, Jr. 
Pharmaceutical Research Division, Commercial 
Solvents Corporation, Terre Haute, Ind. 

The oral administration of bacitracin has been 
found to produce beneficial effects in amebiasis 
(Most, N. Y. Acad. of Med. 25: 717, 1949), diar- 
rheas in dogs (KonpE, North. Am. Vet. 30: 776, 
1949), and in hemorrhagic dysentery in swine 
(GRAHAM. Unpublished results). Acute and 
chronic toxicity studies following the oral ad- 
ministration of bacitracin have been conducted 
in mice, rabbits, and dogs. The following LD» 
values were obtained: mice, 510,000 units/kg. 
rabbits, greater than 200,000 units/kg.; and dogs, 
greater than 400,000 units/kg. Mice tolerated the 
oral administration of 62,000 units of bacitracin/ 
kg. daily for 30 days. The chronic studies in rab- 
bits were complicated by the presence of coccidio- 
sis in the colony. Dogs were treated orally with 
5,000, 10,000, and 25,000 units/kg. daily for 30 
days. All of the dogs survived the above treat- 
ment. There was no evidence of albumin or sugar 
in the dogs’ urine. Microscopic examination of 
the urine revealed no abnormalities except in one 
dog. This dog received the lowest dose (5,000 
units/kg.) and granular and hyaline casts were 
observed at the end of the experimental period. 
In dogs, bacitracin was present in the blood fol- 
lowing the oral administration of the above doses. 
Histopathological findings will be reported. 


In vivo microscopic studies of intramuscular re- 
pository penicillin preparations. Haroip M. 
Peck (introduced by Karu H. Breyer). Dept. 
of Pharmacology, Med. Research Division, Sharp 
& Dohme, Inc., Glenolden, Pa. 

It has been demonstrated clinically and in the 
laboratory that small particle crystalline pro- 
caine penicillin suspended in peanut oil and 2% 
aluminum monostearate, injected intramuscu- 
larly, maintains a therapeutic blood level for 4 
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longer period than does large particle crystalline 
procaine penicillin suspended in the same vehlcle. 
It has been demonstrated also that sodium peni- 
cillin suspended in peanut oil and 5% aluminum 
monostearate protects mice against lethal doses 
of pneumococcus for as long periods as does large 
or small particle procaine penicillin in peanut oil 
and 2%, or 5%, aluminum monostearate. This is 
contrary to the usual observation that the thera- 
peutic activity is of much shorter duration when 
sodium, rather than procaine, penicillin is used. 
Several penicllin preparations were injected into 
the abdominal muscles of anesthetized mice and 
observed microscopically. The following observa- 
tions were made: 1) As the oil vehicle is dispersed 
through the tissue many of the large crystals of 
penicillin become incompletely surrounded by 
the oil, while the small crystals of penicillin re- 
main completely surrounded by oil. 2) Sodium 
penicillin in peanut oil and 5% aluminum mono- 
stearate formed a double emulsion consisting of 
the following phases: water (penicillin solution) / 
peanut oil/water (body fluids). The double emul- 
sion did not form when sodium penicillin was 
suspended in peanut oil and 2% aluminum mono- 
stearate, or when procaine penicillin was sus- 
pended in peanut oil and 5%, or 2%, aluminum 
monostearate. 


Analysis of regression equations for curarizing 
agents in man. E. W. PELIKAN* anv K. R. 
Unna. Dept. of Pharmacology, Univ. of Illinois 
College of Medicine, Chicago. 

Analysis of calculated regression equations con- 
firm and extend conclusions reported earlier on 
the effects of curarizing agents: decamethylene- 
bis(trimethylammonium bromide) (ClO), d-tubo- 
curarine (dTC), and the dimethyl] ether of d-tubo- 
curarine (dimdTC) in four unanesthetized human 
subjects. Mean rates of regression (slope) of grip 
strength on log dose were greatest with ClO, 
last with dTC; these equations also confirmed the 
observation that of the 3 drugs ClO is the most, 
dTC the least, potent. Variability of responses in 
any subject and among all subjects was greatest 
with ClO and least with dimdTC. Mean regression 
rates of decrease of vital capacity on decrease of 
grip strength differed insignificantly from each 
other and from a slope of 1.0. The thresholds of 
the respiratory musculature differed for each drug 
(lowest to ClO, highest to dimdTC) and differed 
from the thresholds of the muscles determining 
grip strength for any given drug. However, once 
their threshold had been reached, muscles of 
respiration—as measured by vital capacity—be- 
came curarized at a rate equal to that of the 
peripheral muscles. A ‘coefficient of safety’ was 
calculated for each drug by comparing the dose 
required to decrease vital capacity 50% to the 
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dose required to decrease grip strength 95%; this 
coefficient for ClO was less than one and signifi- 
cantly lower than those for dTC (1.5) and dimdTC 
(3.0). 


Prolongation of thiopental anesthesia by anoxia. 
R. C. Peterson,* F. E. SHIpEMAN AND LINARES 
B. Jounson.* Dept. of Pharmacology, Univ. 
of Michigan, Ann Arbor. 

Wooster and Sunderman (J. Pharmacol. & Ex- 
per. Therap. 97: 140, 1949) demonstrated that cer- 
tain nitrites and nitrates are capable of prolong- 
ing the action of pentobarbital. They postulated 
that this might be due to an increased amount of 
drug reaching the central nervous system as a 
result of the vasodilating properties of the nitrites. 
The following experiménts were performed to 
determine whether reduced atmospheric oxygen 
and methemoglobin formation would effect a 
similar result since anoxia appeared to be a more 
likely explanation of their results. Dogs were 
anesthetized with a standard intravenous dose of 
sodium thiopental (20 mg/kg.). Duration of ac- 
tion was determined as the time required to regain 
the righting reflex; plasma levels of thiopental 
were obtained at various intervals after adminis- 
tration of the drug. An agent (p-aminoacetophe- 
none) capable of producing methemoglobin (46- 
78%) was administered orally after a lapse of not 
less than 48 hours or the animal was forced to 
inhale an atmosphere containing 6-7% oxygen and 
the procedure repeated. The results demonstrate 
that the duration of anesthesia is prolonged 
markedly, the righting reflex returning at plasma 
levels much below (19-44%) controls. The re- 
sultant anoxia does not appear to alter the rate 
of detoxication of the drug as evidenced by plasma 
thiopental decay curves. These results demon- 
strate that the potentiation of barbiturate anes- 
thesia can be accomplished by any means whereby 
central anoxia is produced and indicate that it is 
a more important factor than central vasodilata- 
tion. 


Hypothermic agents: III. Effect in man. Car 
C. PreirFreR, Louis SCHLANN* AND L. MEpuNa.* 
Depts. of Pharmacology and Psychiatry, Univ. 
of Illinois College of Medicine, and Manteno 
State Hospital, Chicago. 
4-amyl N-benzohydryl pyridinium bromide (B- 

45) is completely ineffective in lowering the body 

temperature of the rabbit, dog and man. Doses 

as high as 80 mg. given slowly intravenously, 160 

mg. intramuscularly, or 720 mg. orally were in- 

effective in man. In contrast, Privine (alpha 
naphthyl methyl imidazoline HCl) is relatively 
impotent in lowering the body temperature of 
rats and mice, but is extremely effective in higher 
mammals, including adult man where a 10 mg. 
oral dose will decrease the body temperature 1 
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to 3°F. with a mean drop of 1.3°F. This occurs at 
the 4th to 6th hour. Infants are more resistant to 
this hypothermic effect. Objective findings were 
slowing of the heart rate, spiking of the T wave, 
shortening of the P-R interval with the P wave 
occasionally disappearing in the QRS wave of 
the EKG. (These changes suggest hyperkalemia.) 
No changes occurred in the EEG. A rise in blood 
pressure of only 10 mm. Hg was seen. Persistent 
piloerection obtained. Subjective symptoms in- 
cluded a feeling of coldness without shivering, 
persistent painful tingling of the scalp, urgency 
for micturition, and in some cases extreme leth- 
argy. SAR studies suggest that this effect is pro- 
duced by blocking the oxygen or muscarinic 
pharmaphore group of acetylcholine and the imi- 
dazoline pharmaphore group of histamine. The 
data suggest that lower mammals maintain body 
temperature through an acetylcholine-like sub- 
stance, but in higher mammals this function is 
served by the imidazoline group of either hista- 
mine, histadine, or an unknown compound. 


Adenine intoxication in relation to in vivo forma- 
tion and deposition of 2, 8-dioxyadenine in renal 
tubules. F. S. Puiuips, J. B. Turerscu* anp 
A. Benpicu.* Pharmacology Section, Division 
of Exper. Chemotherapy, and Division of Protein 
Chemistry, Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

Early descriptions of extensive deposits of 2,8- 
dioxyadenine (2,8-DOA) in renal tubules follow- 
ing administration of adenine were recently con- 
firmed (Benpicu, et al. J. Biol. Chem. In press). 
These observations suggested that renal damage 
might account for stimulation of myelopoiesis 
as seen by others. Also a syndrome resembling 
B vitamin-deficiency has been reported to follow 
adenine-intoxication. In the present experiments 
the response of rats to adenine given in single or 
repeated doses has been studied and related to 
the extent of renal deposition of 2,8-DOA. Depo- 
sition has been measured by quantitative, spectro- 
photometric analysis and by histological study of 
crystal-aggregations in tubules. Daily doses of 
adenine eliciting little or no tubular deposition 
of 2,8-DOA are well tolerated without evidence 
of untoward histopathological changes. However, 
daily doses giving rise to extensive deposits in the 
kidney may be associated with debilitation and 
death. Large intratubular aggregations of crystals 
with inflammation and hydronephrosis occur. 
Moderate granulocytosis, depletion of nucleated 
erythroid cells in bone marrow and moderate 
anemia may result. Hematological changes are 
considered secondary to renal damage. No other 
lesions of significance have been found. It is, 
therefore, reasonable to attribute effects of pro- 
longed administration of adenine to in vivo forma- 
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tion and tubular deposition of 2,8-DOA. No evi- 
dence has been found to support contentions that 
adenine stimulates hematopoiesis or acts as a 
vitamin-antagonist. To the contrary, adminis- 
tration of adenine may lead to renal impairment. 


Neutralization of pit viper venom by king snake 
serum. V. B. Puitpot* anp Raupu G. Smita. 
Dept. of Pharmacology, Tulane Univ. School of 
Medicine, New Orleans, La. 

The king snake (Lampropeltis getulus) is highly 
tolerant to water moccasin (Agkistrodon pisci- 
vorus) venom. By intramuscular injection one 
snake (wt., 470 gm.) received 140 mg. of venom in 
4 doses within 5 days. Another snake (wt., 770 
gm.) received 1035 mg. in 5 injections within 21 
days, the largest single injection being 320 mg. 
The only adverse effect observed was slight swell- 
ing at the site of injection with the larger doses. 
Serum of the king snake detoxified by heating at 
56° for 30 minutes was mixed in varying propor- 
tions with moccasin venom. On intraperitoneal 
injection of 15 mg/gm. of venom (approximately 
2.5 LDso's) mixed with serum, 95, 66 and 23% of 
white mice were saved respectively by .003, .001 
and .00075 cc/gm. of serum. Total doses of 1 ce. 
of serum (.034-.040 cc/gm.) counteracted 7 lethal 
doses of venom. In terms of lethal doses the serum 
was approximately as active against the more toxic 
venom of the rattle-snake (Crotalus adamanteus). 
Commercial antivenin used by the same techniques 
had a lower degree of protective action against 
both venoms and was more toxic than king snake 
serum. Heat detoxified king snake serum is well 
tolerated by mice in doses (0.15 ec/gm. intraperi- 
toneally) much larger than those used above. The 
following intravenous doses were also well toler- 
ated: guinea pig (399 gm.) 5 cc.; rabbit (1.55 kg.) 
5 cc.; dog (13 kg.) 20 cc.; man (91 kg.) 16.5 ce. 
Heating king snake serum at 56° for 30 minutes 
destroys its hemolyzing action on human erythro- 
cytes. 


Distribution of C™ labeled meperidine in the 
albino rat. Niko.as P. PLornixorr (introduced 
by Henry W. Euuiott). Division of Pharmacol- 
ogy and Experimental Therapeutics, Univ. of 
California School of Medicine, San Francisco. 
N-methyl] labeled meperidine HCl has been ad- 

ministered by the subcutaneous route to the rat 

in a dose of 125 mg/kg. (1.2 X 10° counts) and the 
distribution determined after 2 hours. The expired 
air contained 16.6% of the injected radioactivity 
indicating demethylation of the meperidine mole- 
cule. Urinary excretion amounted to 9.9%. Other 
organs which contained large amounts of activity 
were: injection site (left hind leg) 15.9%, carcass 

11.0%, skin and hair 4.9%, small intestine and 

contents 4.5%, liver 3.7%, stomach 2.9%, and 
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kidney 1.5%. Organs which contained concentra- 
tions of radioactivity appreciably above carcass 
level included liver, small intestine, stomach, 
lungs and spleen. There was no concentration of 
activity in the brain or adrenals. These data in- 
dicate that meperidine is degraded in the rat and 
that either meperidine or its degradation products 
are excreted in the urine and via the gastrointes- 
tinal route. 


Study of the fate of sodium-5-iodo-2-thiouracil. 
ALBERT J. PLUMMER (introduced by F. F. Yonx- 
MAN). Research Dept., Division of Macrobiology, 
Ciba Pharmaceutical Products, Inc., Summit, 
N.J. 

A study has been made of the excretion of 
sodium-5-iodo-2-thiouracil (originally supplied to 
us by Dr. Frank Gassner of Colorado A & M 
College and reported on clinically by Dr. R. 
Williams et al., J. Endocrinol. 9: 801, 1949) to 
determine whether the iodine was removed from 
the compound in its metabolism. Qualitative ex- 
periments in the rat, and preliminary quantitative 
experiments in the dog indicate that iodine is 
removed from the compound in both species. 
After the administration of sodium-5-iodo-2-thio- 
uracil to the dog orally (400-600 mg. T. D., 8-10 
kg. dogs) and intravenously (200 mg.), the ex- 
cretory products were quantitatively determined 
by the paper-chromatographic technique of Sha- 
bica and Solook (this issue). Within an hour after 
intravenous injection the unchanged drug ap- 
peared in the urine to be followed at the end of 
two hours by the appearance of 2-thiouracil. 
The excretion of each reached a maximum within 
6 hours, fell sharply at 8 hours, and had disap- 
peared by 24 hours. About 12% of the drug was 
recovered in 24 hours. One-third of this had been 
metabolized to 2-thiouracil. After oral dosage, 
excretion was more prolonged, and there was more 
conversion to 2-thiouracil. From 11% to 41% of 
the administered drug was found in the urine. 
Of this from one third to one half was converted 
to 2-thiouracil. As after oral administration the 
maximum excretion occurred at 6 hours, but there 
was a slower drop in the excretion rate during the 
remainder of the 24-hour period. After both oral 
and intravenous administration the presence of 
inorganic iodine in the urine gave confirmation 
of the splitting of iodine from the administered 
compound. 


A rapid micro method for determination of DDT 
and methoxychlor in animal tissues and fluids. 
Craupta 8. Prickerr,* Friepa M. Kunze* anp 
Epwin P. Lava. Division of Pharmacology, 
Food and Drug Admin., Federal Security Agency, 
Washington, D.C. 

The presence of residues consisting chiefly of 
fatty material has been a serious restriction to the 
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application of the Schechter-Haller method for 
the determination of DDT and methoxychlor in 
the range of concentration of 0.1 to 10 ppm. DDT. 
Excessive amounts of fat interfere with nitration 
of DDT and methoxychlor, and in addition con- 
tribute nitration residues which produce yellow 
‘off? colors which are difficult to remove. This 
method consists in the production of the dehydro- 
chlorides of DDT and methoxychlor by refluxing 
for 30 minutes with 2% KOH in ethyl alcohol. 
Simultaneously the fats are saponified, and the 
dehydrochlorides of DDT and methoxychlor are 
then easily separated by extraction with petroleum 
ether. It is possible by this means to reduce 5 
grams of fat to a 10-milligram residue, consisting 
chiefly of nonsaponifiable material which does 
not interfere with subsequent nitration. Upon 
nitration the dehydrochlorides of DDT and meth- 
oxychlor are converted to the respective nitro 
benzophenones, which upon treatment with meth- 
ylate reagent give red colors having absorption 
maxima at 520 u.m. for DDT and at 530 u.m. for 
methoxychlor. It is not possible by this method to 
separate the two insecticides, but work in this 
direction is in progress. 


Production of auricular fibrillation in the dog by 
dipropylene glycol methyl ether (Dowanol 50B). 
LEONARD Procita* anv F. E. SHipEMAN. Dept. 
of Pharmacology, Univ. of Michigan, Ann Arbor. 
Dipropylene glycol methyl ether (Dowanol 50B) 

is a central nervous system depressant of low 

toxicity, the degree of depression produced being 
proportional to the dose. When administered to 
the unanesthetized dog in amounts as large as 

5 ec/kg. orally or intravenously, loss of righting 

reflexes and first plane anesthesia occur, with 

uniform recovery in 24 hours or less and without 
any evidence of delayed toxicity. In the anesthe- 
tized dog intravenous administration produces 

cardiac slowing, transient hypotension and a 

Biot type of respiration. Complete cessation of 

respiration will occur when doses of 0.35-0.5 

cc/kg. are administered. The lethal intravenous 
dose in the artificially respired anesthetized ani- 
mal is approximately 1.3 cc/kg. The most interest- 
ing pharmacological action of this compound 
occurs in the artificially respired dog at a dose 
level of 0.65-0.75 cc/kg. At this dosage auricular 
fibrillation occurs quite consistently. Prior to the 
onset of fibrillation there is a gradual ventricular 
slowing followed by ventricular asystole. Auric- 
ular fibrillation then ensues and within a short 
time an occasional ventricular beat occurs with 
eventual return of regular beats as the fibrilla- 
tion continues. The auricles may fibrillate for 

4 or 5 minutes and ventricular asystole has been 

observed for as long as 3 minutes. Fibrillation has 

been produced as many as 4 times in the same 
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animal. Neither atropine nor bilateral vagotomy 
prior to administration of the compound will 
prevent the occurrence of the fibrillation. 


Toxicity and effects on electrolyte excretion of 
lithium chloride administered to dogs. Jack 
L. Rapomsk1,* Henry N. Fuyat,* Artuur A. 
NELSON AND Paut K. Smitu. Division of Phar- 
macology, Food and Drug Admin., Federal Secur- 
ity Agency, and George Washington Univ. School 
of Medicine, Washington, D.C. 

Lithium chloride in daily doses of 50 mg/kg. 
killed after 7 months one of two dogs on a normal 
diet, but 20 mg/kg. daily showed no evidence of 
toxicity. Lithium did not accumulate in the sur- 
viving animals. The same doses given to dogs on a 
low salt diet produced marked evidence of toxicity 
and accumulation of lithium in the blood. There 
was loss of body weight, anorexia, salivation, 
weakness, muscle tremors and polyuria. Ter- 
minally there was a high blood nonprotein nitro- 
gen and oliguria with damage of the distal con- 
voluted renal tubules and other terminal portions 
of the nephrons. Lymphocytopenia developed 
gradually and became pronounced before death. 
Most of the lithium was recovered in the urine. 
There was an excessive sodium loss and a slight 
potassium retention. The serum lithium rose 
gradually, then more rapidly to 4 to 5 mEq/liter 
before death. Usually the serum sodium fell, while 
the serum potassium rose to 8 to 9 mEq. before 
death. There were marked electrocardiographic 
changes with depressed S-T segments, inverted 
T waves and widening of the QRS complex. Ad- 
ministration of desoxycorticosterone acetate did 
not alter this toxicity or pattern of electrolyte 
excretion. After a single intravenous injection to 
normal dogs the apparent distribution of lithium 
was equivalent to about two thirds of the body 
weight and the renal clearances were appreciably 
below those of creatinine. It is apparent that in 
dogs the administration of lithium salts results 
in renal damage and consequent alterations in 
electrolyte metabolism. 


Effect of diethylstilbestrol on respiration of cat 
heart tissue. JoserH F. Reriuy (introduced by 
Oscar Bopansky). Dept. of Pharmacology, Cor- 
nell Univ. Med. College, New York City. 
Diethylstilbestrol in a concentration of 2 X 

10~* m decreased significantly the respiration of 

slices of cat heart tissue in the absence of added 
glucose. In this concentration, diethylstilbestrol 
also inhibited the utilization of succinate, fuma- 

rate, malate and oxaloacetate. The effect of di- 

ethylstilbestrol at various concentrations on the 

oxidation of malate, fumarate, succinate, and 
oxaloacetate by homogenates was studied. In 
the presence of cytochrome C these oxidations 
were completely inhibited by diethylstilbestrol 
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(2 X 10 m). In the presence of brilliant cresy] 
blue, the oxidations of malate and succinate were 
inhibited from 0 to 50% dependent on the time of 
addition of the substrate and drug. Diethylstil- 
bestrol (2 x 10° m) and (1 X 10-* m) inhibited 
oxaloacetate oxidation less than the complete 
malate, fumarate or succinic oxidizing systems or 
a cytochrome C reductase system utilizing malate 
(0.02 m). The cytochrome oxidase system of cat 
heart was inhibited approximately 20% by di- 
ethylstilbestrol (2 X 10-!) and added cytochrome 
C did not prevent this inhibition. At higher con- 
centrations of homogenate the inhibitory effects 
of diethylstilbestrol in the cytochrome oxidase 
and on the complete succinic and malic oxidizing 
systems was somewhat decreased. 


Metabolic action of veratrum alkaloids upon tissue 
of the rat heart. Metcuior REITER (introduced 
by Orro KrayeEr). Dept. of Pharmacology, Har- 
vard Med. School, Boston, Mass. 

The right atrium of the rat heart, slit open, and 
homogenates of ventricle muscle were used and 
metabolic effects were studied using the Warburg 
technique. The metabolic action of veratridine 
differs from that of veratramine, veratrosine and 
pseudojervine. Veratridine, the veratric acid ester 
of the tertiary amine cevine, in a concentration 
range of 1 to8 X 10~‘ causes an increase in oxygen 
consumption followed by inhibition of respira- 
tion which is marked with the higher concentra- 
tions. This effect resembles that of ouabain with 
which veratridine shares a positive inotropic ac- 
tion upon the intact heart. The metabolic action 
of veratridine is largely dependent upon the 
integrity of the cell; in homogenates only a 
slight inhibition or no effect can be observed. In 
the active concentration range the secondary amine 
bases, veratramine, veratrosine and pseudojer- 
vine, inhibit the respiration of the atrial tissue 
without preliminary stimulation. These sub- 
stances have no positive inotropic action in the 
intact heart; they antagonize the positive chrono- 
tropic effect of epinephrine. The inhibitory effect 
upon respiration occurs in the homogenate as well 
as in the ‘intact’ atrial tissue. Oxidation of lactic 
acid, pyruvic acid and fumaric acid is inhibited 
while anaerobic glycolysis is not influenced. The 
cytochrome oxidase system and succinic dehydro- 
genase likewise are not influenced by the secondary 
amines. 


Kidney function and ultra short acting barbitu- 
rates. R. K. Ricnwarps, K. E. Kuerer* ANd 
J. D. Taytor.* Dept. of Pharmacology, Abbott 
Labs., North Chicago, Ill. 

It is generally assumed that kidney function 
is not important for the duration of action of 
ultra short acting barbiturates. This conception 
is largely based upon the small amount excreted 
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in the urine and a limited direct evidence. Rats 
and rabbits were used in the following experi- 
ments. Doses of Pentothal (Thiopental) and Evi- 
pal (Hexobarbital) producing similar sleeping 
time were injected IV. This was repeated on the 
same or comparable groups of animals at various 
intervals after bilateral nephrectomy under local 
or light ether anesthesia. Pentothal or Evipal 
injections immediately after the operation pro- 
duced sleep of about the same duration as in 
normals or sham operated controls. However 
when 3 hours had elapsed after nephrectomy rab- 
bits showed a definite (50%) and rats a marked 
(100%) prolonged sleeping time with Pentothal. 
This became more pronounced with longer inter- 
vals. Evipal did not show this phenomenon in 
rats after 3 hours and only moderately so after 
2 hours; it was even less evident in rabbits. An 
artificial NPN solution calculated to raise the 
blood NPN to several times the normal value was 
injected i.v. into rats immediately after bilateral 
nephrectomy. This caused the prompt appearance 
of an about 100% prolonged sleeping time after 
Pentothal. With Evipal such action was absent 
or slight. Preliminary experiments indicate that 
cats and especially dogs are less prone to show this 
change of sensitivity to Pentothal after nephrec- 
tomy. 


Pharmacologic significance of m-hydroxyphenyl 
trimethylammonium ion. Water F. Riker, 
Jr. AND W. CLARKE WEscoE. Dept. of Pharma- 
cology, Cornell Univ. Med. College, New York 
City. 
m-Hydroxypheny] trimethylammonium bromide 

(Nu-2561) possesses cholinergic properties. In 

the cat, its effects on the cardiovascular system, 

smooth muscle and glandular structures are weak 
in comparison with those of acetylcholine. How- 
ever, its action on the blood pressure is charac- 
teristic in that it produces a biphasic response. 

This consists of an initial sharp rise terminating 

in an abrupt fall below the control level: The 

magnitude of this response is proportional to the 
dose; the duration of the response is fleeting. The 
administration of large doses accentuates and 

prolongs the sharp rise in blood pressure but a 

fall may not occur. In the atropinized cat the 

pronounced sharp pressor response to Nu-2561 
reveals the potent action of this compound on the 
sympathetic vasoconstrictors. The action of Nu- 

2561 on neuromuscular function in the cat is most 

Prominent and comparable to that of its acetyl 

ester (Nu-2017), acetylcholine and neostigmine. 

The close intra-arterial injection of Nu-2561 (5-10 

ug/kg.) in the gastrocnemius-soleus preparation, 

produces a rapid contractile response. A similar 
administration during indirect stimulation of the 
muscle with single maximal shocks, potentiates 
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the response of the muscle. The duration of this 
effect is brief. Doses of 50-100 ug/kg. of Nu-2561 
produce a profound depression of the contractile 
response to nerve stimulation. The anti-curare 
action of Nu-2561 is equivalent to that of Nu-2017 
and neostigmine. The potent stimulatory effect 
of Nu-2561 at the neuromuscular junction and 
the prominence of its pressor action in the un- 
atropinized cat emphasize the significance of the 
basic structural component that endows the many 
derivatives of this base with their direct ‘nicotinic’ 
actions. ’ 


Anhidrotic action of agaric acid in humans. Mor- 
ToN L. Ropman (introduced by THEODORE 
Koppanyl). Dept. of Pharmacology and Materia 
Medica, Georgetown Univ. School of Medicine, 
Washington, D.C. 

The relative efficiency of various doses of agaric 
acid in thermal sweating was determined by com- 
paring mean sweating rates during the fifth and 
eighth hours after ingestion of the drug with con- 
trol readings of the amount of sweat collected by 
a gravimetric technique during one hour of expo- 
sure to heat at 104°F. Dry Bulb/87°F. Wet Bulb. 
Agaric acid in doses below 100 mg. did not appear 
to reduce sweating significantly. Doses of 150 
mg.—500 mg. reduced sweating from 40% to 60% 
below normal rates. Daily doses of 150 mg. for 
one week suppressed sweating to the same ex- 
tent, and this was followed by somewhat lower 
rates of sweating for a day or two after adminis- 
tration had been discontinued. Sweating then 
increased progressively to normal levels by the 
4th or 5th day. In no case did these large doses 
produce atropine-like effects on the heart rate, 
eye or salivary glands or any of the symptoms of 
gastrointestinal irritation frequently encountered 
with doses as low as 30 mg. of the impure resin- 
containing extract, agaricin, of which agaric acid 
is the active principle. Atropine (0.6 mg. and 1.2 
mg.) administered alone or in addition to agaric 
acid (300 mg. and 500 mg.) resulted in inhibition 
of sweating not significantly greater than when 
effective doses of agaric acid alone were used. 
These preliminary observations indicate that 
agaric acid may prove a safe and effective 
anhidrotic. 


Vasopressor action of pilocarpine. Mary A. Root 
(introduced by Orro KrayeEr). Dept. of Pharma- 
cology, Harvard Med. School, Boston, Mass. 
Although pilocarpine is generally considered to 

be a parasympathomimetic drug, several phenom- 

ena not explainable on this basis have been ob- 
served by various workers. We have studied the 
vasopressor activity in detail in an attempt to 
elucidate the mechanism of this action of pilo- 
carpine. When given intravenously to rabbits, 
cats, or dogs under dial-urethane anesthesia pilo- 
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carpine produced a marked fall in blood pressure 
with a rapid return to normal and occasionally a 
secondary rise which might be quite large. After 
pretreatment with nicotine, curare, or tetraethyl- 
ammonium ion in amounts presumed to block 
autonomic ganglia, an injection of pilocarpine 
produced a marked rise of blood pressure which 
was proportional to the dose of pilocarpine. The 
blood pressure rise was not reduced by adrenalec- 
tomy, by evisceration, by vagotomy, nor by de- 
nervation of the carotid sinus. During the blood 
pressure rise the heart rate either increased or 
decreased in cats, whereas in rabbits it always de- 
creased. When blood flow was measured in the 
femoral artery of the dog using the differential 
manometer technique of Moe, it indicated a 
peripheral vasoconstriction during the blood pres- 
sure rise. After the blood pressure had returned 
to normal a marked vasodilatation followed. The 
vasopressor action of pilocarpine could be abol- 
ished completely by atropine and greatly de- 
creased, abolished, or even reversed by ergotoxine, 
dibenamine, or 2-(N, p-tolyl-N(m’ oxyphenyl) 
amino-methyl)-imidazoline (C-7337). 


Relation between chemical constitution and bron- 
chodilator activity of sympathomimetic amines. 
C. A. Ross*, W. S. WaLLeR* anp K. H. Beyer. 
Dept. of Pharmacology, Med. Research Division, 
Sharp and Dohme, Inc., Glenolden, Pa. 

The bronchodilator activities of 27 dihydric, 
sympathomimetic amines have been determined 
by the guinea pig tracheal chain method. The fol- 
lowing observations have been made from an 
analysis relating structure to activity: 1) In- 
creasing the length of the phenylalkyl chain in- 
creased bronchodilator activity (arterenol < cobe- 
frine < butanefrine). 2) N-isopropyl substitution 
markedly increased activity in each of the 3 types. 
3) Increasing the length of the phenylalkyl chain 
on N-isopropyl derivatives progressively de- 
creased activity. 4) Substitution of ketone for 
alcoholic hydroxyl on N-isopropyl derivatives 
decreased bronchodilator activity. 5) With N- 
isopropyl ketones peak activity was observed 
with dihydroxy-a-aminopropriophenone. 6) In 
general, N-substitution of groups larger than 
isopropyl on the cobefrine nucleus tended to de- 
crease bronchodilator activity. Relative broncho- 
dilator activities as determined by the tracheal 
chain and the perfused guinea pig lung methods 
were in fair agreement. 


Effects of steroids on the isolated frog’s heart. 
BERNARD RvuBIN (introduced by Wiuuiam T. 
Sa.TeR). Labs. of Pharmacology and Toxicology, 
Yale Univ. School of Medicine, New Haven, 
Conn. 

Conjugated and unconjugated steroids of the 
estrogen and pregnane series have been studied 
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on 38 isolated frog-hearts with constant perfusion 
(3-5 ce/min.). The hearts were made hypodynamic 
by reducing the calcium concentration to 50% 
of that present in the usual Clark’s solution. The 
sterioid was added in the presence of low calcium 
and changes in rate and amplitude observed for 
120 minutes. The pu of the solutions was 7.6-7.8. 
and the temperature varied between 21 and 25°C. 
Sodium estrone sulfate, in concentrations ranging 
from 25-400 ug. %, produced augmentation of 
amplitude. The response appeared to follow a log- 
concentration curve, as did the reaction time for 
peak response. The latter varied from about 110- 
40 minutes for the concentration-range indicated. 
A cardiotonic response in the presence of normal 
calcium concentration was also observed, but 
this was apparent only when compared with 
control hearts similarly perfused in the absence 
of the steroid. Estrone in concentrations of 100 
and 200 ug. % produced little or no augmentation. 
Other steroids were tested similarly. For example, 
progesterone in a concentration of 25 ug. % pro- 
duces augmentation. With 50 and 400 ug. %, how- 
ever, a bradycardia and some increase in ampli- 
tude are observed. Pregnanediol glucuronide, in 
concentrations below 25 ug. % appeared to produce 
a considerable augmentation without bradycardia. 
Concentrations of 25 to 200 ug. %, however, pro- 
duced only slight increases in amplitude with an 
almost immediate bradycardia. 


Studies on carbohydrate metabolism of the rabbit 
ileum. P. R. SateRNo*, L.G. ABoop* anp J. M. 
Coon. Univ. of Chicago Toxicity Lab. and Dept. 
of Pharmacology, Chicago, IIl. 

An attempt is being made to correlate changes 
in the functional capacity of the isolated rabbit 
ileum with alterations in its carbohydrate metab- 
olism. Analyses of phosphorylated intermediates 
were made on ileum of rabbits starved for 48 
hours. Although the glycogen content did not 
differ significantly from the normally fed animals, 
the inorganic phosphorus content remained high, 
suggesting a high rate of glycolysis. This was 
further indicated by a high lactic acid content 
and by in vitro studies on glycolysis from glucose of 
ileum homogenates. Phosphocreatine and ATP 
were high, whereas fructose phosphates were low. 
The ability of washed ileum homogenates to 
oxidize several substrates was determined man- 
ometrically. Malate, pyruvate and fumarate were 
oxidized readily (QO2 10-16) even after the homog- 
enate was stored at 0 degrees for 3 days. Succi- 
nate and ketoglutarate were oxidized only slightly 
(QO, 3-5) the first day and not at all on the sec- 
ond day. Oxidative phosphorylation of the iso- 
lated ileum proceeds much more rapidly with 
pyruvate as a substiate than with glucose. With 
pyruvate as a substrate most of the pyrophos- 
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phate was in the form of ATP. It is conceivable 
that the immediate increase in tone elicited upon 
the addition of pyruvate to starved isolated rab- 
bit ileum is associated with the rapid formation 
of ATP. The phosphocreatine content increased 
over 100% above that of the normal starved ileum 
when these substrates were added to the bath. 


Effects of beryllium chloride in Locke-Ringer 
solution upon the isolated rabbit ileum and heart. 
P. R. SALERNO*, L. E. ELLInwoop*, L. G. ABoop* 
and J. M. Coon. Univ. of Chicago Toxicity 
Lab. and Dept. of Pharmacology, Chicago, Il. 
Beryllium chloride (1 X 10-*M) caused a fleet- 
ing decrease in tone and decreased survival time 
of isolated rabbit intestine. A concentration of 
5 X 10°°M abolished all activity in 1 minute. The 
isolated heart showed a temporary decrease in 
amplitude following single injections of 1 to 2 
mg. BeCl.. It was noted that a precipitate, prob- 
ably Be(OH)2, varying in quantity with the 
amount of BeCl, added, was formed in the Locke- 
Ringer solution. If the concentration of sodium 
bicarbonate was decreased below the normal level 
of 50 mg.%, less precipitate was formed and the 
sensitivity of the isolated ileum to BeCl: was in- 
creased. The effects of BeCl. could be reversed by 
flushing the bath with fresh Locke-Ringer solu- 
tion or by the addition of sodium bicarbonate. 
These observations suggested that these actions 
of BeCl, were due to removal of bicarbonate from 
the Locke-Ringer solution, with consequent de- 
struction of its buffering power. Titration studies 
revealed that 1.6 moles of sodium hydroxide were 
necessary to neutralize a solution of one mole of 
BeCl. to pu 7. It was found that all of the effects 
of BeCl, described above were comparable to the 
effects of HCI of 1.6 times the molar concentration 
of BeCle. Since concentrations of BeCl, which do 
not materially affect the pu of Locke-Ringer 
Solution lack any influence on the behavior of 
the isolated: intestine and heart, and since the 
pu of solutions of greater concentrations of BeCl, 
are not compatible with normal function, it has 
not been found possible to demonstrate any direct 
pharmacologic action of BeCl, in these systems. 


Nomogram for cardiac synergism of calcium 
potassium and digitalis bodies (in “‘therapeutic’”’ 
concentrations). WILLIAM T. SALTER, BERNARD 
Rupin* AND EvizaBetH A. RuneExs.* Labs. of 
Pharmacology and Toxicology, Yale Univ. School 
of Medicine, New Haven, Conn. 

Positive and negative synergisms of calcium 
and potassium ions have been measured con- 
comitantly on the frog heart under the influence of 
digitalis bodies in ‘therapeutic’ concentrations. 
The resulting four-dimensional diagram is con- 
veniently epitomized at the 50-percentile level 
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of maximal contractile force. The relationship is 
described approximately by the following equa- 


tion: 1/o( 


i Sma 
100R 
C.[K+] — a, where R is the contractile response 
in percentage of maximum; and [G], [Ca**], and 
[K*] represent the respective concentrations of 
glucoside and ions. The constant a is characteris- 
tic for each heart at physiological acidity and 
the temperature designated. This nomogram can 
be used to standardize the potency of cardiac 
glucosides in terms of molal equivalents of in- 
organic ions. With the help of buffered sodium 
citrate it can also be applied to serum. The simul- 
taneous control of [Ca**] and [K*] increases the 
flexibility of the procedure. The results emphasize 
the analogy of digitalis bodies to cardiac vitamins 
or hormones. 


= k[G] + C,[Cat*] — 


Effect of tetraethylthiuram disulfide (Antabuse) 
on the metabolism of isopropyl alcohol. R. W. 
ScHAFFARZICK (introduced by P. J. HANz.Ik). 
Dept. of Pharmacology and Therapeutics, Stan- 
ford Univ. School of Medicine, San Francisco, 
Calif. 

The effect of tetraethylthiuram disulfide on 
blood alcohol was studied in rabbits. Tetraethyl- 
thiuram disulfide was given gastrically, 0.5 gm/kg. 
twice daily to 2 rabbits, and 0.5 gm/kg. 3 times 
daily for 2 days to 2 other rabbits. Three hours 
after the last dose, all 4 rabbits and 2 untreated 
controls were given isopropyl] alcohol, 1250 mg/kg. 
Blood alcohol and blood acetone were determined 
at intervals to 20 hours. While the control rabbits 
remained alert and responsive, the tetraethyl- 
thiuram disulfide treated animals showed marked 
motor depression within 10 minutes after giving 
the isopropy! alcohol, and 5 of the 4 tetraethyl- 
thiuram disulfide treated rabbits died within 48 
hours. There were no significant differences be- 
tween the curves of blood alcohol of the control 
and premedicated rabbits and the combination 
of tetfaethylthiuram disulfide and isopropyl! al- 
cohol did not increase the blood acetone above 
that of the animals receiving isopropyl] alcohol 
alone. Thus, while the combination of Antabuse 
and isopropyl! alcohol is more toxic than is this 
secondary alcohol alone, the rate of oxidation of 
this alcohol is not demonstrably altered, contrary 
to recent claims (LARSEN. Acta Pharmacol. 4: 
321, 1948) for ethyl alcohol (primary) given under 
similar conditions. 


Cardiac action of nitrogenous lactones. F. W. 
ScHUELER AND C. C. Hanna.* Dept. of Pharma- 
cology, College of Medicine, State Univ. of Iowa, 
Towa City. 

Using a frog heart perfusion technique similar 
to that described by Giarman (J. Pharmacol. & 
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Exper. Therap. 96: 119, 1949) we have tested four 
series of unsaturated lactones (I-IV) synthesized 
in our laboratory under a grant from the USPHS. 
R, = 2-fluorenyl-, 3-diphenylene oxide-yl, 2- 
(5,6,7,8-tetrahydronaphthyl)-, 2-pyrenyl-, phen- 
yl-, and substitued pheny] derivatives as follows: 
p-chloro-, p-bromo-, p-acetylamino-, p-phenoxy-, 
2,4 dimethyl-, 2,5-dimethyl-, p-methyl-. Re = 
furyl-, 8-furylvinyl-, phthalyl-, phenyl-, 8-phenyl- 
vinyl-, a-methyl-8-phenylvinyl-, and substituted 
phenyl derivatives as follows: p-dimethylamino-; 
3,4-methylenedioxy-; 2,3 dimethoxy-; 4-meth- 
oxy-; 3-chloro-4,5-dimethoxy-; p-acetoxy-; 2,6- 
dichloro-; 2-nitro-; 3-nitro-; 4-nitro-; 2-chloro-; 
4-methy]l-; 4-isopropyl-;3-acetoxy-;3,4-diethoxy-. 
R; = pheny!l-, 2-hydroxyphenyl-, 4-methoxyphen- 
yl-, 8-phenylvinyl-. Group II was synthesized 
as a control series in the study of JJ. Cardiac 
digitalis like activity followed a virtually identical 
pattern in series JI and III. Thus, the 3,4 methyl- 
enedioxypheny1-, 3-nitrophenyl-, and furyl deriv- 
atives of both JI and III were active materials. 
All other derivatives in JJ and III showed either 
no or very low activity. All compounds termed 
‘active’ were capable of restoring the ventricular 
amplitude of 3 out of 4 hypodynamic hearts to 
75% or more of their normal amplitude in 20 
minutes at a concentration of 1 mg % in the low 
calcium solution. In series J only the phenyl-, 
p-chlorophenyl-, and p-bromophenyl-, derivatives 
showed activity. None of the derivatives of IV 
possessed activity, though this series is very in- 
complete. As a result of this study it appears that 
the cardiac ‘digitalis’ like action of the nitrogen 
analogues III of the lactones JJ are qualitatively 
and quantitatively similar. And all the carbon- 
unsaturated lactone ring, therefore, does not 
appear essential, at least, when the nitrogen atom 
is not linked directly with the ester-oxygen as 
in IV. 


Comparison of seven vaso-pressor compounds. 
Luioyp D. Seacer anp WiiitamM WeIss.* Dept. 
of Physiology and Pharmacology, Univ. of Ar- 
kansas, Little Rock, and the Dept. of Anesthesi- 
ology, Woman’s Med. College of Pennsylvania, 
Philadelphia. 

The study was made on vagotomized dogs under 
phenobarbital and nembutal anesthesia. Forced 
artificial respiration was maintained to nullify 
respiratory effects of the drugs. Epinephrine, 
Neosynephrine, Nu1683, Aramine, Oenethyl, Ve- 
250 and Desoxyepherine were the drugs studied. 
The latter 3 compounds show cross tachyphylaxis 
and the comparisons on these were made chiefly 
on litter mate pups using the result of first injec- 
tion only. Comparisons of drugs not showing 
tachyphylaxis was made in part by several injec- 
tions in the same animal, and rotating the order 
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of injection in different animals. Aramine and 
Nu1683 were found not to exhibit tachyphylaxis 
and to give more prolonged effects than neo- 
synephrine. Using approximately equivalent epi- 
nephrine pressor ratios the order of duration of 
response were epinephrine, neosynephrine, Nu- 
1683, Oenethyl, Aramine, Desoxyephedrine and 
Vc250. 


Method of screening steroids on synovial mem- 
brane for possible anti-arthritic action. Joszpx 
SerrTrerR, Davip H. Bareper,* ALBERT J. Br- 
GANY,* GEORGE ROSENKRANZ,* Cart Dyzr- 
ASSI,* JOHN PaATAKI* AND STEPHEN KAurMaAnn.* 
Wyeth Inst. of Applied Biochemistry, Philadel- 
phia, Pa., and Syntex, S. A., Mexico. 
Hyaluronidase and steroids alter the permeail- 

ity of certain membranes, particularly the syno- 

vial membrane, by acting upon the hyaluronate 
of the ground substance (SeirreR, BAEDER AND 

Dervinis. Proc. Soc. Exper. Biol. and Med. 72 

136, 1949; Serrrer, BAEDER AND Beaany. Ibid 

72: 277, 1949). Of the physiological steroids corti- 

sone is the most efficient in decreasing permea- 

bility. Adrenocorticotrophic hormone (ACTH) 
has the same effect as cortisone. Desoxycorticos- 
terone (DCA), on the other hand, increases per- 
meability, as does hyaluronidase. Both simulate 
the initial lesion of rheumatoid arthritis. Cortisone 
and ACTH are effective against the action of DCA 
and hyaluronidase. Forty steroids (kindly sup- 
plied by Dr. I. V. Sollins of the Chemical Special- 
ties Co., Inc.) and some of their esters have been 
screened on the rabbit synovial membrane for 

1) effect on permeability, 2) anti-hyaluronidase ef- 

fect and 3) anti-DCA effect. These steroids have 

a pharmacological rather than physiological effect 

on the synovial membrane. Several steroids were 

as effective as cortisone in their ability to decrease 
permeability and in their anti-hyaluronidase and 
anti-DCA action. The most interesting of these 
were related to DCA by chemical structure, 
suggesting a basis for competitive inhibition. 

A® Pregnene-38, 21-diol, 20-one, 21-monoacetate 

had a cortisone ratio of 130% and was 5 times as 

effective against DCA as against hyaluronidase. 

In clinical trials it was a useful anti-arthritic. 

DCA structure is not essential either for anti- 

hyaluronidase or anti-DCA action, or for clinical 

efficiency. 


Quantitative chromatographic method, applica- 
ble to body fluids, for the determination of 
2-thiouracil and 5-iodo-2-thiouracil singly 
in mixtures. ANTHONY C. SHABICA AND EDWARD 
SoLook (introduced by E. Oprennermer). Re- 
search Dept., Division of Development Ciba, Phar- 
maceutical Products, Inc., Summit, New Jersey: 
Although the ‘Grote’ spectrophotometric pro- 

cedure for the determination of total thiouracil 

in body fluids has been reported by McGinty ¢ 
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al. and Williams et al., no method has been avail- 
able for a quantitative analysis of the individual 
components of a mixture. The method described 
has been devised in order to permit an elucidation 
of the metabolism of 5-iodo-2-thiouracil. Since 
the spectrophotometric method does not dif- 
ferentiate between 2-thiouracil and 5-iodo-2-thiou- 
racil, a ‘paper chromatographic’ method has been 
developed. Using the ascending technique and 
developing with aqueous butanol, the above com- 
pounds ascend to spots sufficiently apart to effect 
an excellent and reproducible separation. The 
ratio of distance travelled and solvent front, Rf 
values, are 0.50-0.53 and 0.67-0.70 for 2-thiouracil 
and 5-iodo-2-thiouracil, respectively. The method 
of detection of the separated compounds is accom- 
plished by spraying the paper chromatogram with 
‘Grote’s’ reagent, a blue color appearing for 2- 
thiouracil and blue-green for 5-iodo-2-thiouracil. 
An alternative method is based on the observation 
of Holiday and Johnson, that in the presence of 
ultra-violet light (230-400 my) the thiouracils ap- 
pear as dark spots. Quantitative analysis is ac- 
complished by streaking an aqueous solution of 
the mixture on a line of application rather than 
spot preparatory to development. The paper is 
cut into strips containing the individual -thi- 
ouracils and eluted with water for 48 hours and 


the elutate analyzed spectrophotometrically via 
the ‘Grote’ method. Satisfactory results on the 
quantitative determinations of the above com- 
pounds, 100 + 5% have been obtained. 


Pancreatic secretions and response to secretin 
after vagotomy and sympathectomy. WILLIAM 
W. SHINGLETON, BLAKE FawcetrT AnpD J. STAN- 
LEY VETTER (introduced by K. 8. Grimson). 
Dept. of Surgery, Duke Univ. School of Medicine, 
Durham, N.C. 

Experiments were carried out to measure pan- 
creatic function in fasting normal patients and 
in patients after vagotomy or transthoracic sym- 
pathectomy with splanchnicectomy. A specially 
designed triple lumen tube, with one balloon at 
the tip and another 18 cm. proximally, was passed 
through the pylorus of the stomach. Proximal 
and distal balloons were inflated, the former rest- 
ing in the pylorus, and the latter in the lower 
duodenum. Specimens were collected from the 
portion of duodenum between the balloons. A 
30-minute sample of secretion was obtained before 
and after intravenous injection of secretin (1 unit/ 
kg. secretin, Eli Lilly and Co.). Measurements of 
total volume, amylase, and NaHCO;, were made 
on the samples collected. In 4 normal patients the 
average volume of secretion before secretin was 
9.3 ce., and after secretin, 118 cc. The average 
total output of amylase units (1 unit = 1 gm. 
starch digested 1 hr.) before secretin was 88, and 
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after secretin, 1500. The average bicarbonate 
value was .4 cc. .1 Nn NaOH per cc. of secretion 
before secretin. One of the normal patients whose 
amylase value was 96 units before and 3424 after 
secretin underwent a transthoracic sympathec- 
tomy with splanchnicectomy for hypertension. 
One week later studies showed 570 amylase units 
before and 1120 units after secretin. Bicarbonate 
value before operation was .09 cc. .1 Nn NaOH 
/1 ec. secretion, and this value was zero following 
operation. By contrast, five patients tested three 
to four years after transthoracic vagotomy for 
ulcer showed an average of 300 amylase units 
prior to and only 360 units after secretin. 


Studies on the 17-ketosteroid excretion, gonado- 
trophic inhibition and response of rat seminal 
vesicle following oral and parenteral adminis- 
tration of testosterone and testosterone pro- 
pionate in different vehicles. Berry M. Siiver, 
HERBERT 8. KuPPERMAN AND Ratpu A. Postig- 
LIONE (introduced by ArtHur C. DeGrarr). 
Dept. of Therapeutics, New York Univ. College 
of Medicine, New York City. 

The comparative efficacy of testosterone and 
testosterone propionate in various vehicles was 
evaluated by a study of 17-ketosteroid excretion 
in man, and by gonadotrophic inhibition and 
stimulation of the male accessory glands in the 
rat. The 17-ketosteroid determinations utilizing 
the Zimmerman reaction were made on urines ob- 
tained from a series of hospitalized patients after 
parenteral administration of the hormones in 
oil and as aqueous suspensions, and after oral 
administration as colloid mixtures. These excre- 
tion studies did not indicate the superiority of 
either vehicle or route of administration, inas- 
much as comparable increases in 17-ketosteroid 
excretion were observed following both oral and 
parenteral administration. Studies on the keto- 
steroid excretion following the administration of 
testosterone propionate in the form of rectal sup- 
positories failed to show an increased excretion 
over initial control values. The gonadotrophic 
inhibiting effect of the androgens was measured 
in parabiotic rats by parenteral administration 
of testosterone and testosterone propionate in 
oil or as an aqueous suspension to the castrate 
partner of littermate parabionts. Testosterone in 
sesame oil or an an aqueous suspension was not as 
effective in inhibiting the gonadotrophic complex 
as similar preparations of testosterone propionate. 
The effect of equivalent doses of the 6 parenteral 
preparations on the seminal vesicles of the castrate 
male rat showed that there was a decrease in 
potency and effectiveness of the compounds in 
the following order: testosterone propionate aque- 
ous suspension, testosterone aqueous suspension, 





316 


testosterone propionate in oil and testosterone 
in oil. The duration of effect was sustained for a 
longer period of time with testosterone propionate 
in an aqueous suspension. Testosterone in oil 
produced only minimal growth effects on the male 
accessories and these in turn were rapidly dis- 
sipated. 


Action of Neo-Coronaril, Erba, upon induced 
ventricular fibrillation. DoNALD SLAUGHTER AND 
J. BeLtocorsky.* Dept. of Physiology and Phar- 
macology, Univ. of South Dakota, Vermillion. 
Studies were made with diethyl-amino-ethoxy- 

4-stilbene-Neo-Coronaril-(NC) to determine its 

ability in preventing the onset of ventricular 
fibrillations, induced by a chloroform-epinephrine 
method in dogs as described by Shen and Simon 

(Archives Internationales de Pharmacodynamie, 

1938. Vol. 59, p. 68). Eighteen dogs, weighing from 

6.5-28 kg., anesthetized with sodium-pentobarbi- 

tal, were divided into 4 groups. Using the method 

referred to, fibrillation occurred in the first group 
of 9 animals which were used as a control. In the 
second group of 3 dogs (NC) as the protective drug 
was injected intravenously, 15 mg/kg. (standard 
used in this study), one-half minute before the 
epinephrine. In this series no fibrillation occurred. 

In the third group of 3 dogs (NC) and epinephrine 

were injected simultaneously; in 2 animals the 

onset of fibrillation was delayed for approximately 

3 minutes, and in one the fibrillation was not 

checked at all. In the fourth group of 3 dogs (NC) 

was injected immediately at the onset of fibrilla- 
tion and no protective action was noted. The 
results of the experiments indicate that (NC) 
possesses positive anti-fibrillatory action in dogs 
if used previously to the agent producing fibrilla- 
tion. (NC) when administered simultaneously with 
the fibrillatory agent is of questionable value. 

Finally, (NC) is ineffective if used when the 

fibrillation is already in progress. 


Chemical constitution and analgetic action. M. 
B. StomKa* anp F. W. Scuveter. Dept. of 
Pharmacology, State Univ. of Iowa, College of 
Medicine, Iowa City. 

Using a rat tail modification of Wolf et al. 
technique we have tested 5 types of amine deriva- 
tives, most of which are new compounds, synthe- 
sized in our laboratory. These materials embraced 
the following compounds given together with the 
mean % increase in time for the tail twitch over 
control time, confidence limit and dosage: (A) 1) 2- 
pheny] - 1 - methyl - ethyl - N - methyl - N - (2 - 
acetoxyethyl) amine. HCl, 34.3%, 1%, 100 mg/kg., 
2) 2 - phenyl - 2 - methyl - ethyl - N - methyl - N - 
(2-acetoxy-ethyl) amine. HCl, inactive, 200 mg/ 
kg., 3) 2-phenyl-2-methyl-ethyl-N-methyl-N -(3- 
acetoxypropyl) amine. HCl, 17.2%, 1%, 100 mg/kg. 
(B) 1) N-(2-acetoxyethyl)-1,2,3,4-tetrahydroiso- 
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quinoline HCl, 44.6%, 2%, 75 mg/kg., 2) N-(2. 
acetoxy-ethyl) isoquinolinium bromide, inactive, 
100 mg/kg. (C) 1) 2-phenyl-2-acetoxy-dimethy]- 
aminomethyl cyclohexane HCl, inactive, 100 mg/ 
kg., 2) 2-phenyl-2-acetoxy-diethylaminomethy] 
cyclohexane HCl, 17.6%, 1%, 25 mg/kg. and 52.5%, 
1%, 50 mg/kg. (D) 1) morphine sulfate, 102.7%, 
1%, 2 mg/kg., 2) morphine methiodide, 103%, 
0.1%, 2 mg/kg. (This material was supplied to us 
by Dr. L. F. Small.) (Z) 1) N-phenacyl-N,N- 
dimethyl-N-(2-hydroxy propyl) ammonium bro- 
mide, inactive, 25 mg/kg., 2) N-phenacyl-N,N- 
diethyl-N-(2-hydroxy ethyl) ammonium bromide, 
inactive, 10 mg/kg., 3) N-phenacyl-N-methy] mor- 
pholinium bromide, inactive, 50 mg/kg., 4) N- 
phenacyl-4-(y-hydroxy propyl) pyridinium bro- 
mide, inactive, 50 mg/kg. Higher doses than those 
given in this last group were too toxic for further 
investigation. The results of this preliminary 
study lend support, in general, to a qualitative 
working hypothesis developed previously in our 
laboratory concerning the relationship between 
chemical constitution and analgetic action (J. 
Am. Pharm. A. 38: 74, 1949). 


Toxicity and irritation studies on some organic 
mercurial diuretics. J. K. Smrru,* R. E. Bripen- 
STINE,* C. R. THompson* anp H. W. WERNER. 
Pharmacology Dept., Wm. S. Merrell Co., Cin- 
cinnati, Ohio. 

TMS (trisodium salt of N-(2-methoxy-3-(1,2- 
dicarboxyethylthiomercuri) - propyl) - 0 - car- 
boxymethyl] salicylamide), a new thiomercurial, 
has been compared to meralluride sodium and 
mercaptomerin sodium with respect to local irrita- 
tion and acute and chronic toxicity. Continuous 
intravenous infusion to the point of death in dogs 
demonstrated meralluride sodium to be signifi- 
cantly more toxic than TMS and mercaptomerin 
sodium. Intramuscularly in rats and subcutane- 
ously in mice the local irritant effects of TMS and 
mercaptomerin were similar and less than those of 
meralluride sodium. The acute 14-day LD5o values 
expressed as mg. of Hg/kg. for TMS, meralluride 
sodium and mercaptomerin sodium were respec- 
tively 16.6, 8.6, and 6.7 for i.v. administration to 
rabbits and 15, 10, and 5 for i.m. administration 
to rats. TMS and mercaptomerin sodium were 
administered s.c. to rats and i.v. to rabbits every 
third day for 8 weeks in doses of 0.7 and 3.5 mg. 
of Hg/kg. Signs of toxicity were not observed in 
the rats or in rabbits at 0.7 mg. of Hg/kg.; how- 
ever, in rabbits at 3.5 mg. of Hg/kg. both com- 
pounds caused upper nephron nephrosis and 4 
vacuolization of the parenchymatous cells of the 
liver. The histologic alterations in the kidneys 
were more severe in the mercaptomerin sodium 
group than in the TMS group. Similar chronic 
toxicity studies on meralluride sodium are it 
progress. 
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Morphological and biochemical changes produced 
by infectious myxoma virus in chorioallantoic 
membrane of the developing chick embryo. 
MarcareT H. D. Smiru* anp Ernest Kun. 
Depts. of Pediatrics and Medicine, Division of 
Infectious Diseases, Tulane Univ., New Orleans, 
La. 

The chorioallantoic membranes of developing 
chick embryos have been inoculated with meas- 
ured amounts of infectious myxoma virus. The 
pathogenesis of the ensuing lesions has been 
studied serially at intervals of a few hours and the 
titer of virus, histopathological changes and some 
metabolic disturbances were determined. During 
the early stage of infection, at the time of most 
rapid virus multiplication, brilliant acidophilic 
inclusion bodies appear in almost all the cells of 
the ectodermal layer. With slightly more delay, 
marked cellular proliferation develops in all 3 
layers of the membrane, also endarteritis and 
thrombosis of the capillary vessels. After the virus 
has reached its maximum titer, the inclusion 
bodies diminish in number and become weakly 
basophilic, there is some necrosis and a gradual 
return to a more normal histological pattern. The 
respiration in Krebs-Henseleit solution, contain- 
ing glucose, the aerobic lactate formation, the 
fermentation of hexosediphosphate to diphospho- 
glycerate, the zymohexase activity and sulfhydryl 
content of infected and normal membranes was 
determined in intervals from 2 hours after inocula- 
tion till the complete development of the embryo. 
The first measurable effect was on activation of 
zymohexase, then increased hexosediphosphate 
fermentation and an increase in aerobic lactate 
formation. Respiration was slightly inhibited only 
14 days after inoculation of the virus. Correlation 
was found between metabolic effects and sulf- 
hydryl content. Starting at 48 hours, a marked 
decrease in sulfhydryl groups occurred in the 
inoculated membranes. 


Biochemical changes in the liver produced by 
chemical intoxication. H.C. Spencer AND Nora- 
BELLE T. WILLIAMS (introduced by D. D. 
In1su). Biochemical Research Lab., Dow Chemical 
Co., Midland, Mich. 

In these studies it has been demonstrated that 
biochemical changes in the liver furnish reliable 
criteria for the evaluation of the effects produced 
by chemical intoxicatién. In laboratory animals 
that received repeated exposures to graded vapor 
concentrations of ethylene dichloride, trichloro- 
ethylene, tetrachloroethylene and carbon tetra- 
chloride quantitative determinations of the 
following constituents of the liver have been 
made: total lipid, phospholipid, neutral fat, chlo- 
esterol fractions, water, nitrogen, sulfur, phos- 
phorus, and collagen. Changes in_ these 
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constituents of the liver have been correlated 
with the type and extent of histopathological 
effects produced. As an example, the typical fatty 
changes observed histologically in the liver of 
animals exposed to carbon tetrachloride have been 
correlated with an increase in total lipid, due in a 
large measure to an increase in neutral fat and 
esterified cholesterol. 


Neomycin toxicity studies. JoserH N. SpeNcEeR,* 
HartzeLL G. PayNe* AND Frep H. Scuuttz, 
Jr. Pharmaceutical Research Division, Commer- 
cial Solvents Corp., Terre Haute, Ind. 
Toxicity studies have been conducted with 

neomycin, a new antibiotic first described by 

Waksman (Science, 109,305 1949). The preparation 

employed was the neomycin sulfate. These prepar- 

ations were pyrogen free and devoid of any sig- 
nificant pressor or depressor effects in anesthetized 
dogs. The following LD;9 values were obtained in 
mice: intravenous, 4450 units/kg.; intraperitoneal, 

35,000 units/kg.; subcutaneous, 36,000 units/kg. 

oral, greater than 865,000 units/kg. In rats the 

subcutaneous LD59 was 92,000 units/kg. and oral 

LD59 Was greater than 865,000 units/kg. Mice were 

given daily subcutaneous doses of 18,000, 9,000, 

4,500 units/kg. for 30 days. All animals survived 

the lower doses and 90% survived the highest 

dose. Four dogs were injected intramuscularly 
with 2000 units/kg. every 6 hours for 8 days. Neo- 
mycin blood level determinations indicated that 

continuous blood levels were maintained in 2 

animals. No toxic symptoms were observed and 

there were no alterations in the hematology, and 
urine and blood chemistry. Histopathological find- 
ings will be reported. 


Dosage—reversal of effects of acetylcholine and 
of adrenaline, as observed in submaxillary 
salivary gland of cat. G. W. STavraky AND 
A. R. Granam.* Dept. of Physiology, Univ. of 
Western Ontario, Faculty of Medicine, London, 
Canada. 

It is known that under the influence of amyl 
nitrate, bleeding and other conditions which tend 
to lower blood pressure, the vasomotor effect of 
chorda tympani stimulation may be reversed, the 
chorda causing a diminution of the blood flow 
through the submaxillary salivary gland instead of 
the usual vasodilatation (FROHLICH AND LOEwI, 
1906; Date, 1930; Stravraky, 1934). Using the 
intra-arterial route (anterior lingual artery), it 
was found in the present investigation, that in 
cats under chloralose and urethane (1:10) anaes- 
thesia, acetylcholine bromide injected in 10~* — 
10y quantities, produced pure vasodilatation in 
the submaxillary gland, while, when introduced in 
greater quantities (20-2007) it caused vasocon- 
striction. In both cases a secretion of saliva could 
be evoked. Eserinization of the gland or intra- 
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venous injection of eserine facilitated the 
appearance of the vasoconstrictor effect of acetyl- 
choline and when sufficient quantities of eserine 
or acetylcholine were injected a reversal of the 
vasomotor effect of chorda tympani stimulation 
also took place. Atropinization abolished these 
vasoconstrictor effects. Similarly intra-arterial 
injections of small quantities of adrenaline hydro- 
chloride (10~ — 10-*y) had a vasodilator effect, 
while larger amounts (10-'— 5y) produced pro- 
longed vasoconstriction in the submaxillary gland. 
It was possible to demonstrate with the present 
technique that while low blood pressure has a 
predisposing effect on these reversals, the latter 
could be produced at ordinary blood pressure 
levels and depended upon the quantity of the 
injected chemical agents. These observations fit 
in with other instances of reversal of the effect of 
acetylcholine described in recent years (SPADOLINI 
AND Domini, 1940; McDowa tt, 1946; BuLBRING 
AND Burns, 1949; BuRN AND VANE, 1949 et al.). 


Action of veriloid upon isolated mammalian heart. 
Norman S8. Srearns (introduced by J. W. 
Stutzman). Dept. of Pharmacology, Boston Univ. 
School of Medicine, Boston, Mass. 

This report deals with the investigation of the 
inotropic, chronotropic and dromotropic effects 
of Veriloid (J. W. Dart Labs’. purified, repro- 
ducible extract of Veratrum viride). Sixty-four 
rabbit hearts were perfused with Locke’s solution 
using a modification of Langendorff’s technique. 
Inotropism was interpreted from isotonic contrac- 
tions of the heart recorded on Teledeltos paper 
using a lever attached to the left ventricle. Rate 
and rhythm were recorded with a viso-cardiette 
under controlled conditions of temperature and 
pressure. Satisfactory volume and solvent controls 
were done. Both positive and negative inotropic 
actions of Veriloid have been demonstrated. Both 
moderate Stat. doses (up to 10 ug.) injected rapidly 
close to the heart and moderate concentrations 
(up to 0.075 ug/cc.) perfused continuously produce 
positive inotropism. Effective dose ranges appear 
to be within probable effective ranges for hypoten- 
sion in intact dogs and in man. Bradycardia has 
not been demonstrated with Veriloid in the 
isolated rabbit heart. Tachycardia has been ob- 
served with high Stat. doses and with relatively 
high concentrations (over 0.1 ywg/cc.) of continu- 
ously perfused Veriloid. Inotropic and chrono- 
tropic effects may occur independently of each 
other. Arrhythmias are produced by continuous 
Veriloid perfusion in high concentrations (over 


0.3 ug/cc.). 


Cardiovascular aspects of acute cocaine intoxica- 
tion. Joun E. Streinnavus (introduced by A. L. 
Tatum). Dept. of Pharmacology, Univ. of Wis- 
consin Med. School, Madison. 
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From a study of the prophylactic use of barbi- 
turates in cocaine intoxication it became evident 
that the cardiovascular system is involved to a 
much greater degree than has generally been 
supposed in the ‘slower type’ of intoxication. 
These effects were studied on dogs and rabbits by 
means of electrocardiograms and blood pressure 
tracings taken during the administration of co- 
caine. The marked variation seen clinically and 
experimentally can be explained in part by varia- 
tions in absorption. For this reason cocaine was 
administered intravenously by a motor-driven 
mechanical injector. Rapid rates of injection, 15 
mg/kg/min., caused almost simultaneous cardio- 
vascular and respiratory failure. Rates of 3-4 
mg/kg/min. produced death by cardiovascular 
failure and rates of 2.5 and lower caused primarily 
respiratory failure. Failures of both systems were 
often seen at rates between the 2 lower figures. 
Barbiturate antagonism of cocaine intoxication 
was studied by treating 4 groups of 5 dogs each 
with doses of 0, 5, 15, and 30 mg/kg. of pentobar- 
bital i.v. followed by the administration of cocaine, 
2.25 mg/kg/min., until respiratory arrest occurred. 
The groups receiving 15 and 30 mg/kg. of pento- 
barbital developed no signs of central nervous 
system stimulation; however, a marked cardio- 
vascular deficiency appeared as indicated by very 
low blood pressures at respiratory arrest. ‘this 
could be combatted with small doses of epineph- 
rine suggesting the utility of epinephrine and 
related drugs in the barbiturate treatment of local 
anesthetic intoxication. 


Hypotensive action of Veriloid, an extract of 
Veratrum viride. J. W. SrutzMAN AND GEORGE 
L. Matson. Dept. of Pharmacology, Boston Univ. 
School of Medicine, Boston, Mass. 

Veriloid (J. W. Dart Labs., Los Angeles) is a 
purified, reproducible extract of Veratrum viride. 
None of the previously described potent alkaloids 
have been obtained by its fractionation. Normo- 
tensive dogs anesthetized with pentobarbital 
sodium have been used in the studies of its 
hypotensive effects. Linear dose-response rela- 
tionships were found with 151 Stat. injections of 1 
to 12.5 g/kg. and with 400 10-minute infusions of 
0.25-3 ug/kg/min. With an infusion of 1 yg/kg/ 
min. for 10 minutes the average decrease in mean 
arterial blood pressure was 29.9 + 12% in 232 
administrations. The hypotensive action of Veri- 
loid was not altered quantitatively by any of the 
following procedures: 1) complete atropinization 
(11 animals); 2) bilateral cervical vagotomy (25 
animals); $) bilateral carotid sinus and body 
denervation (10 animals). Veriloid caused a further 
fall in blood pressure when administered to 9 
animals during the period of hypotension resulting 
from 20 mg/kg. of tetraethylammonium chloride. 
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This latter drug was sufficient to block the brady- 
cardia from peripheral vagal stimulation and the 
pressor response from bilateral carotid sinus oc- 
clusion. Veriloid lowered the blood pressure of 21 
dogs made hypertensive by acute section of all 
the buffer nerves. 


Action of tetraethylammonium bromide and ace- 
tylcholine on the kitten phrenic nerve- 
diaphragm preparation. WALTER J. SuLLIVAN* 
AND CHARLES J. KensLeR. Dept. of Pharma- 
cology, Cornell Univ. Med. College, New York 
City. 

Tetraethylammonium bromide (TEA) restored 
the response of the rat diaphragm to phrenic 
nerve stimulation at rates of 5 and 30/min. when 
failure was produced by maintenance in calcium 
free Ringer-bicarbonate solution, provided suffi- 
cient calcium (ca. 4 X 10-4 mM) had been added to 
permit minimal activity (KENsSLER, Federation 
Proc. 8: 307, 1949). Although the calcium threshold 
for minimal activity was essentially the same for 
the kitten as for the rat diaphragm, TEA was less 
effective in restoring function to the kitten 
preparation (to 45-65% of normal) than to the 
rat (85-105%). For the kitten maximal calcium 
‘replacement’ was achieved by concentrations of 
TEA ca. 7 X 10-* m. Further increase in TEA 
concentration decreased the response. The addi- 
tion of TEA (1 X 10-* m) to the kitten preparation 
in normal calcium Ringer markedly increased the 
muscle response to nerve stimulation as reported 
earlier by Ing and Wright (Proc. Roy. Soc. London, 
s.B. 109B: 337, 1931) for a frog nerve-muscle 
preparation. The response of the kitten dia- 
phragm to nerve stimulation was potentiated by 
low concentrations of diisopropyl] fluorophosphate 
(DFP) and was reversibly blocked by higher con- 
centrations (ca. 2.5 X 107° m) as had been found 
for the rat (KENSLER AND Berry, Federation 
Proc. 8: 307, 1949). Acetylcholine (1-2 ug/ml.) 
blocked the response to nerve stimulation in the 
presence of low concentrations of DFP or after 
exposure to high concentrations (2.5 X 107° o). 
After recovery from a DFP-acetylcholine block, 
low doses of acetylcholine (ca. 0.1 ug/ml.) usually 
produced a sustained potentiation of the response 
of the diaphragm to nerve stimulation. Higher 
doses decreased the response. 


Anticonvulsant properties of optical isomers of 
nirvanol and mesantoin. Ewart A. SwWINYARD, 
Jack E. Orr,* Jozi M. Jouitey* anv Louts 8. 
Goopman. Depts. of Pharmacy, Pharmaceutical 
Chemistry, and Pharmacology, Univ. of Utah 
College of Pharmacy, and College of Medicine, 
Salt Lake City. 

Optical isomers of Nirvanol and Mesantoin 

(prepared by J. J. Spurlock, North Texas State 

College) and Nirvanol (prepared by J. E. Orr) 
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were tested for their ability to modify maximal 
electroshock seizure pattern and prevent Metrazol 
convulsions in rats. Drugs were given orally in a 
10% acacia suspension and tested at the time of 
peak drug effect. Anticonvulsant potencies (ED50) 
and minimal neurological toxicity (TDs0) were 
determined and protective indices calculated (TD5o0 
/EDs0 = P.I.) The data indicate that neither 
toxicity nor anticonvulsant activity resides ex- 
clusively in one isomer. The levo forms were the 
more active except in the case of antielectroshock 
potency of Mesantoin. For Nirvanol the racemic 
mixture showed greater activity than that calcu- 
lated from the isomers. 


Studies on cardiovascular actions of adenyl com- 
pounds. Virainia L. Sypow* anp RaymMonp 
P. Aun.tquist. Dept. of Pharmacology, Univ. of 
Georgia School of Medicine, Augusta. 

The cardiovascular actions of the following 
compounds were compared to those of adenosine 
in the anesthetized dog: adenylic acid, adenine, 
guanine, guanosine, guanylic acid, cytidine, cyti- 
dylice acid, thymine, hypoxanthine, uracil, uridine 
and ribose. Changes in arterial pressure, femoral 
and carotid arterial blood flow, heart rate and ECG 
were used as the criteria of activity and the com- 
pounds were administered intravenously, intra- 
arterially or intra-aortically. Adenosine produced 
a transient fall in arterial pressure due to peri- 
pheral vasodilation. No significant changes in 
heart rate or ECG were found with the doses 
tested (1 X 10 tol X 10-* moles). Ona molar basis 
adenosine was the most active vasodilator. Sodium 
adenylate produced about the same degree of 
dilation but its effect was more prolonged. Sodium 
guanylate was qualitatively similar to sodium 
adenylate but only one sixth as effective. Guano- 
sine produced either vasodilation or vasoconstric- 
tion depending upon the dose employed and the 
pretreatment of the animal. All of the other com- 
pounds were practically inactive. 


Reaction mechanism of diamine oxidase (his- 
taminase). Herspert Tapor. Natl. Insts. of 
Health, Bethesda, Md. 

The preparation of a highly purified diamine 
oxidase from hog kidney (Tasor. Federation Proc. 
1949) has been modified by the inclusion of an 
isoelectric precipitation. The oxidation of 1 m 
of histamine or putrescine by diamine oxidase (in 
the presence of catalase) requires } M oxygen. One 
M NH; appeared, and 1 o bisulfite was bound by 
the reaction product. During the oxidation of 
histamine the imidazol ring remained intact. In 
addition to the bisulfite binding, evidence for an 
aldehyde intermediate during histamine oxidation 
was indicated by the intense rose color obtained 
upon addition of 2,4-dinitrophenylhydrazine to 
the reaction product and subsequent alkaliniza- 
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tion. Furthermore, additional experiments showed 
that aldehyde oxidase (prepared according to 
Racker) oxidized the intermediate as measured by 
the stoichiometric reduction of diphosphopyridine 
nucleotide. These data indicate that the most 
likely reaction mechanism, among the different 
possibilities proposed by various authors, is the 
conversion of histamine to imidazol acetaldehyde 
(ZELLER, STEPHENSON, et al.). 


Metabolism of radioactive S® thiopental (Pento- 
thal) in the rat and monkey. J. D. Taytor,* 
R. K. Ricuarps anp D. L. TaBern.* Depts. 
of Pharmacology and Special Research, Abbott 
Research Labs., North Chicago, Ill. 

The urine of rats injected intraperitoneally with 

a single dose of 40 mg/kg. of radioactive Pentothal 
(6 m conc./gm.) was analyzed for chloroform ex- 
tractable, inorganic and ethereal sulfate, and 
neutral sulfur over a period of 4 days. At the end 
of 24 hours, 65% of the total injected radioactivity 
was extracted. At the end of 4 days 85% of the 
total radioactivity could be accounted for with 
7% chloroform extractable, 23% as inorganic 
sulfate, 8% as ethereal sulfate, 40% as neutral 
sulfur, 5% in the feces, and only 2% remaining in 
the carcass. In the monkey injected intravenously 
with 35 mg/kg. of radioactive Pentothal, 75% 
of the injected dose was excreted in the urine in 
the first day. A total of 86% of the radioactivity 
was accounted for in 4 days with 17% occurring as 
inorganic sulfate and 14% of the total injected 
dose chloroform extractable. Paper chromatog- 
raphy was used to determine the number of 
radioactive degradation products in the urine. 
The number and relative amounts of these 
products varied with species and time after injec- 
tion. In one fraction of monkey urine, at least 9 
radioactive compounds were found. At least 4 of 
them can be extracted with chloroform. One of 
these latter compounds is unchanged Pentothal 
and another is probably the Pentothal carboxylic 
acid described by Brodie et al. (personal communi- 
cation). 


Some substituted ethylenimines with actions like 
nitrogen mustards. J. B. TH1mRscu* anp F. S. 
Puiuips. Pharmacology Section, Division of Ex- 
perimental Chemotherapy, Sloan-Kettering Inst. 
for Cancer Research, New York City. 

Nitrogen mustards are tertiary amines having 

2 or more 2-haloethyl groups/molecule, for exam- 

ple, methyl-bis (2-chloroethyl) amine (HN2) and 

N,N’-bis (2-chloroethyl)-piperazine (I). Such 

compounds act through in vivo transformation 

into ethylenimonium derivatives. Therefore, it 
was interesting to compare actions of 2,4,6-tris 

(ethylenimino)-s-triazine (II), 1,1’-hexamethyl- 

ene-bis (3,3-ethylenurea) (III), and other sub- 

stituted ethylenimines with those of HN2 and I. 


Characteristically nitrogen mustards in near MLD 
amounts cause a delayed lethal syndrome associ- 
ated with marked pancytopenia and severe diar- 
rhea. Animals become progressively debilitated 
after poisoning and succumb between 3 and 7 days. 
Atrophy of all hematopoietic tissues, cytological 
abnormalities in bone marrow, and damage to in- 
testinal epithelium are typically found. Substi- 
tuted ethylenimines like II and III are as toxic 
as HN2 and I and near MLD amounts cause a 
similar delayed lethal syndrome with diarrhea 
and pancytopenia. Lesions noted parallel those 
observed in animals given nitrogen mustards. 
Structural analogs differing from II in lacking 
ethylenimine groups are much less toxic and do not 
act like nitrogen mustards. Supralethal doses of 
II like those of HN2 are convulsant and paralytic. 
However, unlike HN2, II is not outstandingly 
parasympathomimetic. This may be related to the 
tertiary state of the ethylenimine-derivative in 
contrast to the quarternary state of ethylen- 
jmonium transformation products of HN2. 


‘Benemid’ (p-(di-n-propylsulfamyl) -benzoic acid), 
an anticatabolite: its estimation in body fluids. 
EvizaBETH K. T1Luson,* GRACE S. ScHucHARDT* 
Auice A. Pirr,* RicHarp W. Gass* anp Kar 
H. Beyer. Dept. of Pharmacology, Med. Re- 
search Division, Sharp & Dohme, Inc., Glen- 
olden, Pa. 

Beyer et al. have reported (Federation Proc. 
1950) that ‘Benemid’ (p-(di-n-propylsulfamy])- 
benzoic acid) decreases the destruction and elim- 
ination of certain therapeutically useful organic 
acids by inhibiting their conjugation with glycine. 
In this sense, it functions as an anticatabolite. 
Two analytical methods have been developed 
for the estimation of the drug in body fluids. The 
first method depends on the fact that the 
compound can be extracted into chloroform from 
an acidic, aqueous medium and in turn reextracted 
from chloroform into 0.1 N sodium hydroxide. 
The alkaline solution is examined spectrophoto- 
metrically at a wave length of 242.5 mu. For the 
second method the drug is also extracted into 
chloroform from an acidic aqueous medium. The 
chloroform layer is shaken with an aqueous solu- 
tion of methylene blue. The colored salt, formed 
at the surface, is soluble in the solvent making it 
possible to determine the amount present by 
examining the chloroform layer colorimetrically. 
With the aid of these methods, it has been found 
that the compound is well absorbed following its 
oral administration, that it is excreted extremely 
slowly if at all, and that hydrolyzable metabolites 
of the drug appear slowly in the urine following 
its oral or parenteral administration. 


In vivo antihistamine activity of several anti- 
histamines. R. Tistow, 8S. Marcon, M. T. 
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SpoERLEIN AND E. VouaGE (introduced by H. 
B. HaaG). Biological Research Labs., Schering 
Corp., Bloomfield, N. J. 

The oral activity and toxicity of several anti- 
histamines were determined in guinea pigs by the 
method previously described (LABELLE, A. AND 
R. Tistow. Federation Proc. 7: 236, 1948). To 
determine the potency, animals were challenged 
one hour after feeding of the antihistamine by 
rapid intravenous injection of 1.1 mg/kg. of 
histamine dihydrochloride. From the data and 
from clinical experience, it appears that the in 
vivo test in guinea pigs provides a better estimate 
of the clinical effective dose of antihistamines as 
compared with the in vitro test. 


Effects of parpanit, myanesin, and benzimidazole 
on properties of frog nerve. J. KE. P. Toman, 
W. H. Evans, S. C. Houston, H. V. MILuEr, 
J. M. NANCE AND B. K. Witson (introduced by 
L. 8. Goopman). Depts. of Physiology and Phar- 
macology, Univ. of Utah College of Medicine, 
Salt Lake City. 

The effects of centrally acting muscular relax- 
ants were studied in frog sciatic nerve by means 
of a battery of tests previously devised for anti- 
convulsant investigations. By all tests used molar 
potency was greatest for parpanit and least for 
benzimidazole, as previously observed for their 
relaxant and toxic central actions. Concentrations 
blocking conduction were found to act by raising 
threshold rather than by depolarizing. Alterations 
of normal fiber function were noted in the con- 
centration range of central toxic effects in vivo. 
Protection against hyperexcitability induced by 
excessive stimulation or by phosphate treatment 
was found in the concentration range for minimal 
central actions in vivo. In spite of the greater 
potency of parpanit, the margin of safety was least 
for this drug and greatest for myanesin, in accord 
with anticonvulsant tests in mammals. Beyond 
these parallelisms no distinct patterns of action 
were noted which might clarify the known clinical 
differences between these drugs. 


Effect of convulsant and anticonvulsant agents on 
the activity of cytochrome oxidase. CLARA ToRDA 
AND Harotp G. Wourr. New York Hospital, 
Kingsbridge Hospital (V.A.) and Depts. of 
Medicine, Neurologyand Psychiatry, Cornell Univ. 
Med. College, New York City. 

The effects of convulsant and anticonvulsant 
agents on the activity of cytochrome oxydase 
have been investigated. The activity of cyto- 
chrome oxydase increased in the presence of the 
convulsant agents used (acetylcholine, caffeine, 
dichlorodiphenyltrichloroethane, mecholyl, meth- 
ylsalicylate, pentamethylene tetrazol, picrotoxin, 
scilliroside, and strychnine) in concentrations of 
1X 10-* m. and less. The greatest increase ob- 
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served was over 250%. The activity of cytochrome 
oxydase was not modified significantly by the 
anticonvulsant agents used (hydantoin, methyl- 
phenyl-ethyl hydantoin, phenylhydantoinate so- 
dium, phenobarbital, and tridione) in concentra- 
tions of 1 X 10-* m. and less. Since changes in the 
electrical activity of brain characteristic for 
seizures precede the increase of cerebral oxygen 
consumption (Davies, P. W., anp A. Remonp. 
Research Publ. A. Nerv. & Ment. Dis. 26: 205, 
1947) the increase of the activity of cytochrome 
oxydase in the presence of the convulsant agents 
suggests that these agents actively induce not 
only the seizures and the changes in the electrical 
activity of the brain but also the increase of 
oxygen consumption of the brain during the 
seizures. 


Treatment of sodium fluoroacetate (1080) poison- 
ing in dogs. W. W. TourTELLOTTE* AND J. M. 
Coon. Toxicity Lab. and Dept. of Pharmacology, 
Univ. of Chicago, Chicago, Ill. 

Sodium acetate and ethanol antagonize syner- 
gestically 1080 poisoning in mice (Federation Proc. 
8: 339, 1949). The present report is an attempt to 
evaluate these compounds and barbiturates in 
treating 1080 poisoning in dogs. The oral LD-50 
of the 1080 powder used in these dog experiments 
was found to be 0.066 mg/kg. Of 24 dogs poisoned 
with 0.12 mg./kg. of 1080, a surely fatal dose, and 
treated 30-40 minutes later, none of 6 survived 
with ethanol-sodium acetate treatment, 6 of 6 
survived with pentobarbital-phenobarbital treat- 
ment and 12 of 12 survived with ethanol-sodium 
acetate-barbiturate treatment. Of 13 dogs poi- 
soned with 0.24 mg/kg. and treated 30-40 minutes 
later with ethanol-sodium acetate-barbiturate, 3 
dogs survived. The dosage schedule of 50% ethanol 
and 50% sodium acetate beginning 30-40 minutes 
after poisoning was 2 cc/kg. intravenously and 
repeated orally at 2 and 5 hours. The dosage 
schedule of the barbiturates was 15 mg/kg. of 
pentobarbital intravenously 30-40 minutes after 
poisoning, 25-50 mg/kg. of phenobarbital sub- 
cutaneously at 3 and/or 9 hours, and 5 mg/kg. 
of pentobarbital p.r.n. for convulsions. The dogs 
receiving ethanol-sodium acetate required 40% 
less phenobarbital for prophylaxis against severe 
convulsions, while approximately the same amount 
of pentobarbital was given to control convulsions. 


Distribution of procaine in squid axons (Loligo). 
A. P. Truant (introduced by Paut K. Smiru). 
Dept. of Pharmacology, George Washington Univ. 
School of Medicine, Washington, D.C. 

Recently, the distribution of procaine in sciatic 
nerves (Rana pipiens) has been studied in relation 
to conduction block (A. P. Truant and E. L. 
Way, unpublished). The distribution of procaine 
in the nerve fiber of the giant axon of the squid was 
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studied. The giant nerve fiber was prepared free of 
adjacent tissue and mounted on electrodes in a 
moist chamber. Normal neurograms of the mono- 
phasic action potential were recorded and the 
axon segment was immersed in buffered artificial 
sea water, containing procaine hydrochloride. 
When conduction block occurred the treated seg- 
ment was washed and the axoplasm was extruded. 
The procaine concentrations in both the axoplasm 
and the axon membrane were determined colori- 
metrically. In 22 experiments the average con- 
centration of procaine at time of conduction block 
in the axoplasm was 96.7 ug/100 mg. of tissue and 
that in the axon membrane 9.3 ug/100 mg. of 
tissue. The concentration of procaine in the 
axoplasm at the time of recovery was 68.9/100 
mg. axoplasm while the axon membrane concen- 
tration did not significantly change. The concen- 
tration of procaine in the axoplasm is not the only 
relevant factor responsible for conduction block. 
In axon segments blocked with 0.01 m procaine 
and subsequently recovered in sea water the action 
potential was impeded by carefully blotting the 
treated segment. Control nerves were not affected 
by this procedure. By spraying the axon with sea 
water conduction returns in 1-2 minutes. This 
phenomena could be repeated until the axoplasm 
procaine concentration became sub-minimal. 


Theophylline blood levels after oral, rectal and 
intravenous administration of Aminophylline. 
Epwarp B. Truitt, Jk. AND Victor A. 
McKusick (introduced by Jonn C. Krantz, 
Jr.) Dept. of Pharmacology, Univ. of Maryland 
and Cardiovascular Clinic, U. S. Marine Hos- 
pital, Baltimore, Md. 

Theophylline blood levels were measured by 
the method of Truitt, et al. (J. Pharmacol. & 
Exper. Therap. 91: 185, 1947). Blood levels were 
determined in six normal subjects at various inter- 
vals up to 8 hours. Aminophylline (0.5 gm.) was 
given by intravenous injection and rectal supposi- 
tory. Uncoated tablets of Aminophylline (0.3 gm.) 
were given orally. From the data on intravenous 
administration the average rate of disappearance 
of theophylline was found to be 0.12 mg.%/hour. 
One patient with carbon tetrachloride nephrosis 
was observed to have a prolonged elevation of 
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blood level with a slow rate of disappearance. The 
data indicate that rectal administration by sup- 
pository gives peak blood levels of only about 20% 
of the level attained after the same period (2 
hr.) by intravenous administration of the same 
dose. After oral administration blood levels were 
more comparable with the intravenous route, 
60% as large a dose by mouth resulted in a 2-hour 
blood level of approximately 65% of the blood 
level at the same time by the intravenous route. 


New color reaction for the estimation of steroid 
ketones having the a,8-unsaturated ketone 
grouping in ring A. Ernest J. UMBERGER (intro- 
duced by Arnotp J. LeHMan). Division of 
Pharmacology, Food and Drug Admin. Federal 
Security Agency, Washington, D.C. 

Feigl’s spot test for aldehydes and ketones 
employing azobenzenephenylhydrazine sulfonic 
acid (APS) has been developed into a method 
suitable for the quantitative estimation of testos- 
terone and other steroids having the a,8-unsatu- 
rated ketone grouping in Ring A. Place 0.5 ml. of 
alcoholic solution of testosterone (about 50 ug.) 
and 2.0 ml. of APS reagent (0.5 mg/ml. in diluted 
H.SO, prepared by mixing 1 volume conc. H:,S0, 
with 2 volumes H,0) in a glass-stoppered flask 
and let stand in the dark for 30 minutes. Add 
5.0 ml. HO and 5.0 ml. CCl, shake and transfer 
to a separatory funnel. Draw off the CCl, layer 
through a cotton pledget and measure the color 
at 416 mu. Include a blank and a standard with 
each run for comparison. The reaction should be 
carried out in subdued light to prevent fading. 
If 4.0 ml. of the yellow CCl, solution is diluted 
with 1.0 ml. of 2.5% HCl in EtOH, a less stable 
bluish-purple color is obtained which can be 
utilized by making the readings at 580 mu. Of 
the compounds so far tested, positive reactions 
are given by testosterone, testosterone propionate, 
methyl testosterone, ethinyl testosterone, pro- 
gesterone and desoxycorticosterone acetate. The 
intensity of the colors are inversely proportional 
to their molecular weights. Benzaldehyde and 
formaldehyde give yellow colors which become 
reddish-purple and red respectively on making 
acid. Essentially negative reactions are given by 
7-ketocholesterol acetate, androsterone, dehydro- 
isoandrosterone, estrone, acetone, ethyl aceto- 
acetate, benzyl styryl ketone, and p-dimethyl- 
aminobenzaldehyde. 


Antagonistic effects of pentamethylene-bis(tri- 
methylammonium iodide) (C5) and of d-tubo- 
curarine (dTC) on action of decamethylene- 
bis(trimethylammonium bromide) (C10) in man. 
Kuiaus R. Unna anp Max 8. Sapove.* Dept. 
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e. The! of Pharmacology, Univ. of Illinois, College of 
Y sup-| Medicine, Chicago, Ill. 
ut 20% @ The curariform action of C10 differs from that 





of dTC in that it is not antagonized by neostig- 
mine. In animals, both dTC and C5 have been 








S were Mf found to counteract the effects of C10. It has been 
route, claimed (ORGANE, Paton, AND Zatmis. Lancet 
2-hour 1:21, 1949) that C5 antagonizes the effects of C10 





also in man. In 4 volunteers in whom the effects 
of C10 in doses up to 2 mg. on grip strength and 
vital capacity had been determined repeatedly, 
pretreatment with 50 mg. of C5 five minutes before 
the administration of C10 failed to alter signifi- 
cantly the response to C10 or to shorten its dura- 
tion of action. These results are contrasted to the 
effects of prostigmine on the response to dTC 
under comparable conditions. In contradistinc- 
tion, subjects given dTC in doses of 8-10 mg. were 
found after recovery from the paralytic effects—to 
be remarkably well protected against the curariz- 
ing effects of a subsequent injection of C10. 
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Antagonism of d-tubocurarine by neostigmine 
methylsulfate. E. F. Van MAANEN (introduced 
by G. H. AcuEson). Dept of Pharmacology, 
































~ College of Medicine, Univ. of Cincinnati, Ohio. 
80, Adequate doses of neostigmine sometimes de- 
flask curarize but at other times fail to do so. This can 
Add be explained by the relative magnitudes of 1) the 
ito increased concentration of acetylcholine resulting 
wae from the action of neostigmine and 2) the in- 
ia creased threshold of the receptive substance to 
vith  2cetylcholine produced by d-tubocurarine. Since 
tT neostigmine eliminates only the destruction of 
ing. acetylcholine, it can increase the acetylcholine 
ood concentration only to a certain limit. Thus, in the 
‘ble Wf sciatic nerve-muscle preparation, varying 
be § 4mounts of neostigmine given intravenously before 
Of d-tubocurarine produced no more than a threefold 
alts increase in the paralyzing dose of the latter (from 
nn 30-80 to 100-220 ug/kg. rat). In preparations in 
wy which the threshold to acetylcholine can be deter- 
rhe mined, however, this variable may be increased 
“al markedly by increasing the dose of d-tubocurarine. 
‘of Neostigmine injected intravenously during total 
me @ Paralysis by d-tubocurarine in the cat sciatic 
a herve-muscle preparation produced either (A) 
by a rapid recovery of muscular contraction or (B) 
ie, no immediate decurarization but instead, a 
i. gradual recovery, like that observed without 
yl- heostigmine, but occurring sooner. (A) is found 
When the threshold is only moderately elevated 
beyond the level of complete paralysis; hence the 
increase in acetylcholine concentration is immedi- 

rm ately effective in overcoming the paralysis. In 
o- & (B), however, the elevation of threshold is so great 
e- that the greatest increase of acetylcholine con- 
n, @ Centration which can result from neostigmine 
t, {ails to reach the threshold and is evidenced merely 





by an earlier recovery from paralysis. 
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Effect of L-hydrazinophthalazine (C-5968) on car- 
diovascular system of unanesthetized dogs. 
Harry A. WALKER, SuSANNE WILSON* AND 
ArtTuuR P. Ricnarpson. Dept. of Pharmacology 
Emory Univ. School of Medicine Emory Uni- 
versity Ga. 

The effect of 1-hydrazinophthalazine (C-5968) 
on the response of the cardiovascular system of 
unanesthetized dogs to the intravenous injections 
of acetylcholine, pure 1l-epinephrine, and pure 
1-norepinephrine and to tilting from a horizontal 
to an 85° upright position has been studied after 
oral and progressively increasing intravenous 
doses of the drug. Intravenous doses of 0.25 
mg/kg. produced a slight decrease (5%) in resting 
systolic pressure accompanied by a marked in- 
crease (50%) in pulse rate. As the dose was in- 
creased to 8 mg/kg. there was a progressive hypo- 
tensive effect with the mean systolic pressure 
gradually falling from the control level of 124 
mm. Hg to 90 mm. although the mean pulse rate 
had risen from 93-198 beats/min. at the same time. 
With 0.25 mg/kg. there was a postural hypotension 
upon tilting with a 34% decrease in systolic pres- 
sure and a 24% decrease in pulse rate. The only 
change in the acetylcholine response was a 50% 
decrease in the reflex tachycardia. This latter 
effect may be explained by the fact that the rest- 
ing pulse rate with this dose of C-5968 was already 
increased. At this same dose the pressor response 
to intravenous injection of 1-epinephrine and 1- 
norepinephrine was not materially altered. The 
homeostatic mechanism of maintaining blood pres- 
sure during the tilting procedure apparently is 
altered by 0.25 mg/kg. of C-5968 without marked 
effects on the compensatory reflexes brought into 
play by the intravenous injection of acetylcholine 
and epinephrine. Larger doses of C-5968 depress 
the epinephrine response. A typical response was 
an abrupt rise in pressure followed by a gradual 
decrease which frequently progressed below the 
resting pressure. The initial pressor response was 
never completely blocked. 


Effect of D- and L-methadone on blood glucose 
and lactate of dog. D. T. Warts (introduced by 
C. L. GemmiL.). Dept. of Pharmacology, Univ. 
of Virginia Med. School, Charlottesville. 
Previous experiments have shown that both p- 

and t-methadone inhibit aerobic oxidative en- 

zymes of brain homogenates but do not inhibit 
the anaerobic glycolysis of glucose to lactate. 

The present experiments were undertaken in an 

attempt to obtain indirect evidence for in vivo 

enzymatic blockage in dogs by demonstrating an 
increase in intermediate metabolic products such 
as lactate after the administration of these drugs. 

Glucose and lactate determinations were made on 

venous blood drawn at one-hour intervals follow- 
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ing the intravenous administration of the drugs. 
The following maximum changes from control 
levels were obtained: 











% CHANGE 

3 DOSE poe 

wir me/kg. Lac- | Glu- 

tate cose 

none —16) —12 

p-methadone 3.0 —24| +17 

L-methadone 3.0 +60) +60 

L-methadone 8.0 — 23) +41 

L-methadone + Nem- 3.0 + 30.0) —31| —7 
butal 














During control experiments and after p-methadone 
lactate value dropped slightly. The L-methadone 
at 3.0 mg/kg. produced a marked increase in 
lactate which is apparently due to increased 
excitability and muscular activity rather than 
enzymatic blockage. When deep depression and 
muscular relaxation was produced by a higher 
concentration of L-methadone or by methadone 
plus nembutal the lactate level dropped well 
below the control value. The p-methadone pro- 
duced a slight hyperglycemia. The L-methadone 
produced a marked hyperglycemia. This hyper- 
glycemia was eliminated by nembutal, indicating 
it is probably due to a central nervous system 
stimulation. 


Effects of tetra-ethyl thiuramdisulfide (antabuse) 
on toxicity of methyl alcohol. E. Leona Way 
AND RusstLt Hausman.* Division of Pharma- 
cology and Experimental Therapeutics, Univ. of 
California School of Medicine, and College of 
Pharmacy, San Francisco. 

The effects of antabuse on the oral toxicity of 
methanol was investigated experimentally on rats 
and rabbits. The preliminary results indicate that 
antabuse increases the toxicity of methyl alcohol 
but not to the extent that it potentiates the effects 
of ethyl alcohol. In animals which were given a 
single dose of antabuse in aqueous suspension 
daily for 3 days and then methanol, the toxic 
symptoms arising had a more rapid onset and 
appeared to be more protracted and severe than 
in the control animals which received methanol, 
only or an aqueous suspension of calcium car- 
bonate instead of antabuse prior to the methyl 
alcohol. The median lethal dose (LD 50) of methanol 
was significantly decreased by antabuse. Death 
usually occurred earlier in the antabuse animals 
and the recovery of the survivors was considerably 
slower than in the control group. 


Pitfalls in the treatment of frostbite with heparin. 
Davip WEINER AND Kurt LANGE (introduced 


by M. G. Mutinos). Dept. of Medicine, New 


York Med. College, New York City. 

In our original communication in 1945 and in 
later reports we have demonstrated the efficacy 
of heparinization in preventing gangrene subse- 
quent to experimental frostbite. Several investi- 
gators have attempted to produce similar results; 
some have encountered success, some failure. 
Careful analysis of the reports of those who have 
failed indicates that the failure to prevent 
gangrene in a large percentage of treated animals 
is due to inadequate heparinization either in 
degree or in duration. This is demonstrated by the 
following findings. One hind leg of each of 83 
rabbits was immersed in an alcohol dry ice bath 
at —12°C. to —30°C. for 30 to 45 minutes under 
penthotal sodium anesthesia. Thirty-two were not 
heparinized. Thirty-four were adequately hepar- 
inized for at least 5 days with the coagulation time 
consistently above 30 minutes (Lee-White meth- 
od). Seventeen were inadequately heparinized. 
Of the 32 controls, all, (100%) resulted in complete 
gangrene of the exposed limbs. Of the 17 inade- 
quately heparinized animals, 13 (76%) resulted in 
either partial or complete gangrene. Of the 34 
adequately heparinized animals, 5 (15%) resulted 
in gangrene. These findings emphasize the import- 
ance of maintaining the coagulation time above 
30 minutes throughout the treatment period which 
should be at least 5 to 6 days. The dosage neces- 
sary to accomplish this varies widely in individual 
animals and in different strains necessitating 
frequent determinations of the coagulation by the 
Lee-White method. 


Effect of anoxia on activity of isolated intestine. 
T. C. West,* G. Happen* anp A. Farau. 
Dept.of Pharmacology, University of Washington 
School of Medicine, Seattle. 

The effect of anoxia on contractions of the 
isolated rabbit intestine was studied with respect 
to: 1) substrate utilization, 2) drug influence and 
3) action of enzyme inhibitors. Anoxic influence 
on substrate utilization and enzyme inhibitor 
action was measured by alteration in the character 
of spontaneous contractions and in the acetyl- 
choline response. Anoxic anoxia and sodium cyan- 
ide were used to test the effect on various drugs 
influencing smooth muscle contraction. The sub- 
strates glucose, mannose, lactate, pyruvate, ace- 
tate, oxalacetate, butyrate, caproate, caprylate 
and acetoacetate furnish energy for aerobic con- 
tractions. Anaerobic contractions occurred only 
in the presence of glucose or mannose. Acetyl- 
choline, pilocarpine, nicotine and barium chloride 
produced anaerobic contractions. Eserine and 
hexaethyltetraphosphate (HETP) were incapable 
of stimulating the anoxic gut. The anoxic atropine 
effect was characteristic to that seen aerobically. 
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The anaerobic nicotine contraction was sensitive 
to block by d-tubocurarine chloride and tetra- 
ethylammonium bromide. Epinephrine was in- 
hibitory to anaerobic spontaneous contractions. 
Dinitrophenol and iodoacetate completely in- 
hibited all anaerobic activity. Sodium fluoroace- 
tate, malonic and propionic acids were ineffective 
anaerobically. In high concentration, the cyanide 
effect resembled that of anoxic anoxia. Low con- 
centrations of cyanide inhibited tonus without 
greatly affecting spontaneous contractions, and 
abolished the activity of eserine and HETP. 
Acetylcholine and pilocarpine produced contrac- 
tions but the characteristic tonus change was 
abolished. 


Effect of certain dialkyl-substituted aminoalkyl- 
bearing compounds on apomorphine-induced 
emesis. JosEPpH M. Wuite,* DANIEL FREED- 
mMAN*, E. L. McCaw.ey anv WIL.IaAM D. Gray.* 
Dept. of Pharmacology, Yale Univ. School of 
Medicine, New Haven, Conn. 

Diphenhydramine 8 - chlorotheophyllinate 
(Dramamine) has been introduced into therapy 
for the control of motion sickness. Diphenhy- 
dramine (Benadryl) is but one of a number of 
common substances which (1) contain a sub- 
stituted aminoalkyl side chain (2) exhibit anti- 
histaminie activity. Apomorphine hydrochloride 
30 mg/kg. when administered subcutaneously was 
found consistently to produce emesis in the dog. 
When 2 mg/kg. of the 8-chlorotheophyllinate salt 
of diphenhydramine were administered orally to 
dogs, the effect of apomorphine upon the vomiting 
center was antagonized completely. Similarly 1 
mg/kg. of diphenhydramine (as the hydrochloride) 
prevented emesis. No protection could be elicited 
when 10 mg/kg. of 8-chlorotheophylline were 
administered. This pharmacological antagonism 
suggests that diphenhydramine acts by depression 
of the vomiting center. Protection against apo- 
morphine-induced emesis in the dog may be used 
as a criterion for the screening of compounds 
which have an action similar to that of diphen- 
hydramine. Relative potency may also be deter- 
mined. A series of compounds related structurally 
and/or pharmacologically to diphenhydramine has 
been studied. 


Toxicity studies on tomatine. Ropert H. WILson, 
GrorGE W. Po.tey* AND FLoyp DreEps. Phar- 
macology Division, Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Ad- 
min. U. S. Dept. of Agriculture, Albany, Calif. 
Tomatine is an antifungal substance discovered 

in wilt-resistant tomato plants by Fontaine, Irv- 

ing, et al. (Arch. Biochem. 18: 467, 1948). Such a 

material might be useful as an addition to foods to 

prevent mold-growth and as a treatment of fungus 
diseases. Studies on chronic, subacute, acute oral 
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toxicities and intravenous toxicity are presented. 
Rats were fed diets containing up to 0.04% of 
tomatine or its aglycone, tomatidine for 200 days. 
This concentration is considered well above any 
amount needed in food preservation. Growth, food 
intake and appearance of the animals were normal. 
Tissues at autopsy showed no abnormalities in 
gross appearance or in weight; histological exam- 
ination is in progress. Subacute toxicity was 
studied in rats fed 250 mg. tomatine/kg. by stom- 
ach tube daily for 5 days. No symptoms were 
noted; autopsy 3 days after the last administra- 
tion showed grossly normal tissues. Three rats 
received single oral doses of 800-1000 mg. toma- 
tine/kg. Death occurred within 2 days with ap- 
parent contracture of the pylorus and, in two, 
gross infarction in the liver. Preliminary studies 
indicate that intravenous administration of a few 
mg. of tomatine/kg. to mice causes death within 
seconds. Blood pressure tracings from rats receiv- 
ing 1-2 mg. tomatine kg. i.v. showed a marked 
drop in pressure, frequently precipitous. Recovery 
might be rapid or the pressure might remain 
depressed for some time. Central action was shown 
by the absence of blood pressure change or a 
slight rise, after vagal section or atropinization. 


Studies on the nervous and humoral control of 
coronary circulation. Martin M. WInsBurRy*, 
Patricia M. Micuitets* anp D. M. GREEN. 
Pharmacology Dept. Division of Biological Re- 
search, G. D. Searle & Co., Chicago, Til. 

The effects of various chemical mediators, drugs 
and nerve stimulation on the coronary blood 
inflow (CBF) were investigated in open-chest 
anesthetized dogs. CBF was recorded continu- 
ously with a rotameter. All injections were made 
into the coronary circuit. CBF was increased by 
the chemical mediators epinephrine (2y), 1-arte- 
renol (2y) and acetylcholine (107) and by his- 
tamine (157). Pitressin (0.025 units) reduced CBF. 
These effects were not accompanied by significant 
changes in blood pressure or cardiac output. The 
effect of acetylcholine on CBF was blocked by 
atropine; that of epinephrine and arterenol by 
Compound 883 F. Apparently the chemical media- 
tors do not effect CBF by a common mechanism. 
Reduction in CBF by cardiac vagus stimulation 
was always associated with hypotension and 
bradycardia. Increase in CBF by cardiac sym- 
pathetic nerve stimulation, pre- or post-ganglionic 
was not always associated with tachycardia and 
hypertension. Gastric dilatation (> 40 mm. Hg) 
reduced CBF but was associated with simul- 
taneous reduction in blood pressure and cardiac 
output. These effects were duplicated by a reduc- 
tion in venous return and were not blocked by 
atropine. Stimulation of typical somatic motor 
and sensory nerves did not effect CBF. 
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Inhibition of the pasteur effect in brain by certain 
steroids. ALBERT WOLLENBERGER (introduced 
by Orro Krayer). Dept. of Pharmacology, Har- 
vard Med. School, Boston, Mass. 

The metabolism of brain tissue is profoundly 
altered by low concentrations (4 X 1077 — 10° m) 
of certain steroids which possess the property of 
producing CNS disturbances and of strengthening 
the contractile power of failing heart muscle, 
viz. the tertiary amine bases among the ester 
alkaloids of veratrum (protoveratrine and vera- 
tridine) and the cardiac glycosides. In slices of 
guinea pig cerebral cortex incubated in Krebs- 
Ringer - glucose - phosphate solution these com- 
pounds produce a 30-100% stimulation of the 
respiration, which in the case of the veratrum 
alkaloids may last for several hours, raise the 
aerobic glycolysis to the normal anaerobic level, 
and cause inhibition up to 100% of the anaerobic 
glycolysis. The R. Q. remains unity. These changes 
strongly resemble the effect of high concentrations 
of extracellular potassium ions described first 
by Ashford and Dixon. The inhibitory effect of the 
steroids on the Pasteur reaction is restricted, 
like that of potassium, to central nervous tissue. 
It does not seem to be associated, at least in 
veratrum-treated brain cortex, with leakage of 
intracellular potassium ions into the medium. 
Omission of potassium ions from the medium gives 
rise to strong aerobic glycolysis which is not 
enhanced further by the steroids. In contrast tothe 
potassium effect, the steroid effect is not reversed 
by washing. However, the depression of the anae- 
robic glycolysis is largely prevented, though not 
reversed, by nicotinamide (0.04 m) and, to a lesser 
extent, by pyruvate (0.0017 m) while ATP and 
DPN are ineffective. Observations on phosphate 
uptake by respiring brain homogenates provide 
no evidence that the steroids uncouple oxidation 
and phosphorylation or otherwise make available 
inorganic phosphate. The protective action of 
nicotinamide suggests stimulation of DPN-ase 
and it is conceivable that release of ordinarily 
restrained enzyme activity in the cell represents 
a more general effect of the tertiary veratrum 
amines and the cardiac glycosides. 


Fate of mescaline in serum, plasma and blood. 
L. A. Woops, J. Cocn1n* anp M. H. SEEVERs. 
Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor. 

Using a specific and sensitive colorimetric 
method, the details of which will be published 
elsewhere, it was found that mescaline is not al- 
tered chemically when exposed to dog or human 
plasma for 24 hours at temperatures between 5° 
and 25°C. However, when serum, plasma, or whole 
blood is incubated with mescaline at 38°C. for 
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3-4 hours, a considerable loss of the drug occurs. 
This loss of mescaline may be due to a chemical 
reaction with carbon dioxide and/or enzymatic 
alteration. The former is a definite possibility 
since it is known that primary beta-phenylethy]- 
amines, such as mescaline, exhibit a marked 
affinity for carbon dioxide resulting probably in 
the formation of carbamates of the type, 
RCH.CH:NHCOOH: NH2CH.CH3R. The effect of 
carbon dioxide on this phenomenon was ascer- 
tained by determining the comparative rates of 
disappearance of mescaline from a buffered solu- 
tion equilibrated in air and in 100% carbon di- 
oxide. In each instance the drug was dissolved in 
0.25 m Sorensens phosphate buffer at pu 7.4 and 
incubated with shaking for 4 hours at 38°C. In 
the presence of pure carbon dioxide, 50-65% of 
mescaline was lost whereas none disappeared in 
the presence of air. The ‘lost’ mescaline was re- 
covered quantitatively after reconversion by heat- 
ing with basic solution. Although enzymatic 
breakdown is a possibility, heating of serum at 
58°C. for 1 hour did not modify its capacity to 
degrade mescaline when incubated with this sub- 
stance at 38°C. 


Veratrine-like properties of the alkaloidal frac- 
tions from Zygadenus venenosus. SuMNER 
YarFFE AND S. Morris KupcuHan (introduced 
by Orro KrayEer). Dept. of Pharmacology, 
Harvard Med. School, Boston and Dept. of Chem- 
istry, Harvard Univ. Cambridge, Mass. 

Since Reid Hunt’s discovery (Am. J. Physiol. 
6: xix, 1902) of a veratrine-like activity of the 
alkaloids obtained from various species of Zyga- 
denus, relatively little has been done to identify 
the active principles, although Hey] et al. (J. Am. 
Chem. Soc. 35: 258, 1913; 71: 1751, 1949) succeeded 
in isolating a crystalline alkamine, zygadenine, 
as early as 1913, which is considered to be a 
tertiary amine base like cevine. We have under- 
taken to study the alkaloids of Zygadenus chemi- 
cally and pharmacologically in view of the in- 
creased interest in the veratrum alkaloids and 
substances related to them. The alkaloidal frac- 
tions so far isolated caused the characteristic 
myotonic response when tested on the isolated 
sartorius muscle of the frog. In addition small 
amounts of some of the alkaloidal fractions pro- 
duced a reflex decrease in blood pressure and heart 
rate and a stoppage of respiration which were 
mediated by the vagus nerves, as they could be 
abolished or prevented by interruption of the 
conduction of the vagus nerves. It is probable, 
therefore, that Zygadenus venenosus not only 
contains tertiary amines of the type of zygadenine 
but also ester alkaloids of such tertiary bases. 
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Ketoglutaric acid oxidase: an assay procedure. 
W. WiLBuUR ACKERMANN (introduced by THomas 
Francis, JR.). Dept. of Epidemiology and Virus 
Laboratory, Univ. of Michigan, School of Public 
Health, Ann Arbor. 

An assay procedure was designed specifically 
for comparing the a-ketoglutaric acid oxidase ac- 
tivity of tissues. A high degree of cell disruption 
was accomplished by homogenization in isotonic 
potassium chloride. This resulted in a dilution of 
the cell contents and inactivation of all the 
enzymes of the Krebs cycle. The a-ketoglutaric 
acid oxidase was found to be reactivated by sup- 
plementing the homogenate with phosphate and 
magnesium ions, adenosinetriphosphate, cyto- 
chrome C, a-ketoglutaric acid, co-carboxylase, 
and diphosphopyridinenucleotide. The further oxi- 
dation of succinate, the product of the reaction, 
was prevented by the use of malonate. The rate 
of the reaction was determined by the oxygen 
uptake. In this manner it is possible to oxidize 
a-ketoglutaric acid in a preparation of the whole 
tissue at which is believed to be the maximum 
rate. The assay was applied to a survey of various 
tissues of the mouse. The activities of these tissues 
were found to vary in the following decreasing 
order: heart, kidney, liver, brain, spleen, and lung. 


Comparison of physico-chemical properties of 
isolated skeletal and cardiac myofibrils. CHARLES 
A. Asuigy,* Georce M. Hass* anp ARMIN 
Scuick.* Rush Lab. of Pathology, Presbyterian 
Hospital, in affiliation with Univ. of Illinois 
College of Medicine, Chicago. 

Small blocks of skeletal and cardiac muscle 
were resected from rabbits immediately after 
death. The muscle was frozen at once with carbon 
dioxide and cut into thin sections with a freezing 
microtome. Frozen sections were placed in a 
solution (0.005%) of crystalline trypsin for about 
one hour at 0° C. Initial separation of myofibrils 
from other cellular structure occurred after brief 
mechanical agitation. Final separation of myo- 
fibrils from other constituents of muscle was 
obtained by differential centrifugation. The final 
product consisted of large numbers of individual 
myofibrils. Myofibrils of cardiac and skeletal 


origin possessed very similar physico-chemical 
properties. They contracted irreversibly into small 
spherical masses in the presence of ATP when the 
concentration of ATP was greater than 0.0001 
molar. The rate of contraction was greatly pro- 
longed by reduction of temperature from 37° C. 
to 0° C. and by changes in pu. Fibrils were ren- 
dered non-contractile at pH 4 but retained the 
property of contractility within the range of 
insolubility of fibrils in phosphate buffer solutions 
(pH 5—pH 8) of appropriate ionic strength. Solu- 
bility of fibrils within near physiological ranges 
of pH was a function principally of ionic strength 
and ionic composition of the buffer solutions. 
At pH 7 in either potassium or sodium phosphate 
buffer solutions, fibrils were insoluble at inter- 
mediate ionic strengths but promptly dissolved 
at low (0.05 w) and high (0.5 uw) ionic strengths. 
The spherical masses resulting from the action of 
ATP were insoluble in phosphate buffers of px 7 
in the range of ionic strength used (0.005 u to 
0.7 uw). 


Experimental study of the virus host cell relation- 
ship in fowl pox. F. B. Bana anp G. O. Gry.* 
Johns Hopkins Hospital, Baltimore, Md. 

The growth of the virus of fowl pox in roller 
tube cultures of chick fibroblasts, epithelium and 
macrophages has been studied in continuous 
homologous culture and in some heterologous 
cells. The virus may be recovered from chick 
fibroblasts as long as 100 days after inoculation. 
Any multiplication which takes place under these 
conditions is unaccompanied by the formation of 
the classical inclusion bodies. Epithelium derived 
from lung, cornea and skin was destroyed by the 
virus and yielded higher titers than the fibro- 
blasts. No large inclusions like those seen over- 
whelming the epithelium of the chick chorio- 
allantoic membrane were seen even when the 
epithelium was set up in slide preparations. It is 
known, however, from previous work on the 
development of the inclusions of lymphopathia in 
roller tube cultures that cells may develop and 
maintain huge inclusions in such roller tube 
cultures. Electron microscope sections of the 
classical fowl pox inclusions show a basic fibrous 
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structure presumably holding the virus elemen- 
tary bodies together, thus explaining the rigid 
nature of these inclusions. 


Protein loss by complete drainage of intestinal 
lymph. J. L. BoLuMan anv E. V. Fiock. Division 
of Experimental Medicine, Mayo Clinic, Rochester, 
Minn. 

Rats cannulated with plastic tubing so that the 
intestinal lymph is drained externally secrete 
intestinal lymph equivalent to about one-eighth 
of their body weight daily. The protein lost in this 
lymph has a higher albumin globulin ratio than 
plasma, but most of the proteins are plasma pro- 
teins in the lymph. The daily loss of protein is 
about twice that of the total circulating protein 
(plasma volume X plasma protein concentration). 
After this loss is continued 3 or 4 days the plasma 
protein concentration is reduced about 20% and 
the plasma volume is also reduced so that the 
total circulating plasma protein is reduced about 
25% in this time. These observations indicate the 
rapidity with which plasma protein is replaced and 
also that the intestine (via intestinal lymph) is 
not a major factor in the formation of plasma 
protein. Previous studies of intestinal lymph, 
however, indicated that a specific protein alkaline 
phosphatase is added to the plasma specifically 
by the intestinal lymph. 


Interrelations between adrenal cortex and 
lymphoid tissues: growth of adrenal transplants 
in spleen and thymus with local thymic atrophy. 
Epwarp J. Bomze* anp NATHAN B. FRIEDMAN. 
Division of Lab., Cedars of Lebanon Hospital, 
Los Angeles, Calif. 

After bilateral adrenalectomy transplanted frag- 
ments of adrenal cortex grew well in both the 
thymus and spleen of rats. Approximately half of 
50 animals survived beyond the 10-day postopera- 
tive period. Ninety-five per cent of 20 animals in 
which a 2-stage bilateral adrenalectomy or uni- 
lateral adrenalectomy with transplantation was 
performed survived. A semblance of normal zona- 
tion was established by the regrowth and large 
sinusoidal blood vessels formed at the periphery. 
Although no obvious lysis of lymphocytes was 
noted in either spleen or thymus, the thymic 
lobules in intimate relation to the proliferating 
adrenocortical tissue underwent depletion of 
lymphocytes and extreme atrophy. Peculiar epi- 
thelioid cells appeared in the collapsed thymic 
reticulum. The results suggest that the agent 
produced by adrenocortical tissue which affects 
the thymus is probably bound or converted in 
some way during the course of its activity. 


Influence of age on uptake of radioactive phos- 
phate by skeleton of the rat. Joun F. BonNER 
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(introduced by Eric L. Auuine). Dept. of Radj- 
ation Biology, Univ. of Rochester, School of 
Medicine and Dentistry, Rochester, N. Y. 
Radioactive phosphate was administered to 

rats of 5 age groups from 15 to 170 days. The up- 
take of labeled phosphate by femur, vertebrae, 
and skull was determined. The uptake of P® was 
approximately 5 times as great for the youngest. 
animals (15 days) as for the oldest (170 days). 
No direct correlation could be obtained with age, 
weight or the rate of growth of the inorganic 
portion of bone. Excretion of the radiophosphate 
was found to have an inverse relation to the bone 
activity. The highest excretion rate was observed 
with recently weaned rats. 


Use of rat-repletion method for evaluation of 
amino acid solutions and protein hydrolysates. 
P. R. Cannon, L. E. Frazier* anp R. Huaues.* 
Dept. of Pathology, Univ. of Chicago, Chicago, Ill. 
Data are presented which further demonstrate 

the usefulness of the rat-repletion method for the 

evaluation of amino acid solutions and protein 
hydrolysates. Amino acid solutions or protein 

hydrolysates were fed in drinking fountains in 5% 

solutions, designed to yield approximately 200 

mg. of dietary nitrogen/rat/day. The basal diet. 

supplied 40 non-protein calories/day plus vita- 
mins, salts and roughage. Whenever the fluid com- 
ponent contained an inadequate amount of one 
or more indispensable amino acids the rats stopped 
drinking the greater part of the solution, and soon 

their consumption of the basal ration also di- 

minished. A protein hydrolysate which engendered 

only fair tissue repletion was markedly improved 
by the addition to it of a mixture of essential 
amino acids or by concentration to 70% of original 

volume. In other words, concentration of ill- 

smelling constituents did not interfere with its 

acceptance, but on the contrary improved its 
utilization. Data are also presented concerning 
the effects of autoclaving of protein hydrolysates 
or amino acid solutions in the presence of glucose 
in relation to amino acid utilization and the 
Maillard reaction. 


Preparation of Ac-globulin free plasma: assay of 
Ac-globulin. Jonn R. Carrer* anv E. D. 
Warner. Dept. of Pathology, State Univ. of 
Towa, Iowa City. 

A method has been devised whereby plasma can 
be rendered free of Ac-globulin, antithrombin, 
fibrinogen, and thrombin. The product contains 
50-100 units of highly reactive prothrombin. The 
procedure consists of treating fresh oxalated beef 
plasma, previously frozen and thawed, with 17 
gm/100 cc. of kaolin. The kaolin-plasma is then 
frozen 24 hours, thawed, and centrifuged. The 
supernatant is treated with equal volumes of 
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1.5% bichloride of mercury, and insoluble, coagu- 
lated egg albumin added. The mixture is then 
centrifuged, and the supernatant defibrinated, 
filtered, and stored at —40° C. The amount of 
Ac-globulin in any given plasma is manifested as a 
function of 3 variables: 1) the time when conver- 
sion begins, 2) the rate of conversion, and 3) the 
thrombin yield. The quantitative measure of 
Ac-globulin, which includes the variables, can be 
represented by an area which is circumscribed by 
the activation curve and by straight lines through 
a constant, arbitrarily selected point on each axis. 
This area can be determined by one of the quadra- 
ture methods or with a planimeter, and the 
amount of Ac-globulin of an unknown be compared 
with that of the normal control. 


Effect of adrenalectomy and glutathione on x-ray- 
induced mortality in mice. E. P. CRONKITE AND 
W. H. Cuapman. Naval Med. Research Inst. 
Bethesda, Md. 

The 28-day mortality of mice simultaneously 

exposed to various doses of 2.0 mev x-ray was 
studied on 3 groups of the same age and sex. 
Group 1: adrenalectomized 10-15 days before 
exposure and maintained on 1% saline; Group 2: 
normal control mice; Group 3: injected subcu- 
taneously with glutathione 4 mg/gm. immediately 
before exposure. It is of interest that adrenalec- 
tomy 10 days before reduces the total body and 
hepatic reduced glutathione concentration sig- 
nificantly. The present data indicate that adrenal- 
‘ectomy increases the sensitivity of mice to radia- 
tion, this may be related to sulfhydryl levels of 
tissue. In addition this data refute in part the 
statement of Straube et al. (Proc. Soc. Exper Biol. 
and Med. 71: 539, 1949) ‘‘the radiosensitivity of 
intact or adrenalectomized mice, with or without 
exogenous adrenal cortical steroids, is similar’’. 


Estimated Percentage Lethal Doses in r from 
Mortality Dose Curve 








GLUTATHIONE 
TREATED 


ADRENALECTO- 


MIZED CONTROL 





AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 


LD 
LD50 
LDi00 


<450 
<620 
<790 


550 
730 
940 


550 
840 
> 1050 














Hyperplasia of lymphoid tissues following implan- 
tation of cancer cells in resistant hosts. JoHn T. 
Euuts,* HELENE WauLuAceE TooLaAN* AND JOHN 
G. Kipp. Dept. of Pathology, New York Hos- 
pital—Cornell Med. Center, New York City. 

The cells of C3H mammary carcinomas and C3H 
lymphosarcomas regularly proliferate briefly and 
then regress when implanted subcutaneously in 
racially-resistant A mice (Federation Proc. 8: 
360, 373, 1949). A few days after the tumor cells 
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are implanted the lymph nodes of the resistant 
hosts become markedly hyperplastic and exhibit 
an increase in size and number of the germinal 
centers (which contain numerous cells in mitosis) 
and a great thickening of the medullary cords 
owing to the proliferation in them of elements 
that seem to be young plasma cells, which later 
mature. The hyperplasia recedes a short time 
after the growths regress. The same type of hyper- 
plasia develops even more promptly following 
implantation of the C3H cancer cells in A mice 
already immune to them. Furthermore it develops 
not infrequently after implantation of C3H cancer 
cells in C3H mice, and it often persists in these 
hosts as the cancer cells proliferate progressively. 
The relations of the lymphoid hyperplasia and the 
reisistant state are considered. 


Ameboid movement of neoplastic cells. H. T. 
ENTERLINE* AND Date Rex Coman. Dept. of 
Pathology, Univ. of Pennsylvania School of Medi- 
cine, Philadelphia. 

In previous papers we have attributed the 
invasive propensities of malignant tumors to 
ameboid movement of neoplastic cells, which 
have become detached by loss of their mutual 
adhesiveness. Although ameboid movement of 
cancer cells in tissue culture has been described 
by us and by others, no study has been directed 
toward determining whether neoplastic cells in 
general, and especially those of epithelial origin, 
are capable of ameboid activity. In the present 
study cinephotomicrographic observations were 
made on a variety of cells in tissue culture. The 
sources of cells included a variety of human 
tumors (breast cancer, carcinoma of the kidney, 
and sarcomas), and 3 animal tumors (Mouse fibro- 
sarcoma 241, Walker rat carcinoma 256, and V2 
carcinoma of rabbits). It was found that the neo- 
plastic cells from all of these tumors displayed 
active ameboid movement. It was further found 
that even non-neoplastic glandular epithelial cells 
(from the human breast) are ameboid, once they 
become detached from other cells. Of further 
interest was the observation that even small 
clusters of from 3-5 cells are able at times to move 
as a unit. The rates of movement of the cells 
studied varied from fractions of u/min. to 6y- 
min., averaging 1-2 w/min. Movement was in- 
termittent and no significant differences in rate 
of movement were found between cells from differ- 
ent tumors. 

Influence of steroid hormones on fatty livers. 
EMMANUEL Farsper,* Dieter Kocu-WEsER* 
AND Hans Popper. Hektoen Inst. for Med. 
Research and Depts. of Pathology, Cook County 
Hospital and Northwestern Univ. Med. School, 
Chicago, Ill. 

To elucidate the influence of hormones upon the 
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development of fatty livers, endocrinological fac- 
tors in rats intoxicated with ethionine were 
varied. This analogue of methionine produces a 
marked fat accumulation in the liver without 
necrosis or other functional impairment. The fat 
content of the livers was determined chemically 
and histologically. Excess fat accumulation was 
observed by either method only in female but not 
in male rats. Ovariectomy did not prevent the 
fatty infiltration, while testosterone administra- 
tion did. Orchidectomy made the male animals 
susceptible. Administration of testosterone pro- 
tected the castrated males. Adrenalectomy pre- 
vented fatty livers in female. This suggests the 
role of testosterone in the prevention of some types 
of fatty livers. 


Histochemical studies on the skeleton in experi- 
mental scurvy. Ricnuarp H. Fouuis, Jr. Dept. 
of Pathology, Johns Hopkins Univ., Baltimore, 
Md. 

A series of histochemical reactions (Bull. Johns 
Hopkins Hosp. 85: 281, 1949) have been carried 
out on the bones of young guinea pigs placed on a 
scorbutogenic diet. Some animals were allowed to 
die of the deficiency; others were treated in time 
to allow survival in order to study healing se- 
quences. In absolute scorbutus, cytochrome oxi- 
dase activity, as qualitatively estimated by the 
nadi reaction, is reduced or absent in the cells 
which make up the gerustmark. Alkaline phospha- 
tase activity is completely absent in these cells. 
In 24-48 hours after treatment intense activity is 
found in both nuclei and fibers which are being 
laid down. Similar absence and return is found 
in the periosteum, as well. The argyrophilic 
fibers which appear after therapy is instituted 
are strongly metachromatic. 


Comparison of protein and electrolyte changes in 
tissues during shock from burns and tourni- 
quet trauma. CuaRLEs L. Fox, Jr. (introduced 
by A. R. Docuez). Dept. of Bacteriology, Colum- 
bia Univ. College of Physicians and Surgeons, 
New York City. 

A loss of plasma proteins into injured tissues 
has been postulated on the basis of the finding of 
nitrogen in amounts comparable to plasma in the 
supernatant fluid obtained by centrifuging edema- 
tous traumatized tissues. To test whether plasma 
proteins actually do accumulate in tissues in- 
jured by burns or tourniquet trauma, the follow- 
ing experiments were performed. Single hind 
legs of mice were subjected to the above injuries. 
When swelling of the injured leg was maximal and 
shock profound, both hind legs were amputated 
at the groin and the entire leg analyzed for water, 
nitrogen, potassium and sodium. Injured legs 
did not contain more nitrogen than contralateral 
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uninjured legs although they were 25-75% heavier. 
If the fluid gained by the edematous injured legs 
were chiefly plasma, approximately 10-20% (3-8 
mg.) more nitrogen might be expected in the 
injured leg. The gain in sodium exceeded the 
proportionate gain in fluid by 40%; furthermore, 
the potassium content of these injured legs de- 
creased by an approximately equimolar amount. 
These data are not in accordance with the view 
that plasma accumulates in traumatized tissues. 
They indicate that tissue cells were damaged and 
exchanged some of their potassium for sodium 
and that protein-free sodium containing fluid 
accumulated. Nitrogen previously observed in 
the supernatant fluid may have been derived 
chiefly from damaged tissue cells and not from the 
plasma as assumed. 


Fate of transplanted embryonic gonadal tissue 
into hosts of inbred mouse strains. ALFRED 
Go.pEN. Dept. of Pathology, Veterans Adminis- 
tration Hospital, Buffalo, N. Y. 

Gonadal tissue from about 12-15 day old mouse 
embryos implanted in the testes of hosts of either 
of 2 highly inbred mouse strains survived in 
about 4 of the animals for periods up to 8 months. 
Of the survivals 25% underwent neoplastic change 
spontaneously producing small, non-invasive, non- 
metastasizing multilocular tumors. When methyl- 
cholanthrene impregnated wool fibers were im- 
planted in the spleen shortly before or after the 
transplantation of embryonic gonadal tissue, the 
ensuing tumors were invasive, but non-metastiz- 
ing adenocarcinomas. In these mouse strains 
methylcholanthrene deposition in the spleen alone 
produced bulky non-metastizing fibrosarcomas. 


Studies on utilization of antihemophilic factor 
during clotting. Jonn B. Granam,* GEORGE 
D. Prenicx* ann K. M. Brinxuovs. Dept. of 
Pathology, Univ. of North Carolina, Chapel Hill. 
Transfusion experiments in canine hemophilia, 

reported last year, showed that normal serum had 

lost its antihemophilic effect (Federation Proc. 8: 

356, 1949; J. Exper. Med. 90: 97, 1949). In the pres- 

ent paper studies of the rate of disappearance of 

the antihemophilic factor (AHF) in clotting dog 
blood are reported. The method of determining 
antihemophilic activity consisted of adding stand- 
ard dilutions of normal plasma or serum samples 
to freshly drawn whole hemophilic blood. After 
standing for 30 minutes at 28° C., px 7.3, residual 
prothrombin content of the mixtures was deter- 
mined by the 2-stage method. Free thrombo- 
plastin, in contrast to AHF, was determined on 
each sample by testing the effect on platelet-poor 
hemophilic plasma. The results indicate that 
normally AHF is rapidly consumed during and 
after clotting. Assays of normal sera, 1-3 hours 
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old, showed only traces of AHF. The rates of 
disappearance of AHF and of prothrombin during 
clotting tended to be the same. Ionic calcium, 
wettable surface and platelets appear to be neces- 
sary for a normal rate of utilization of AHF. 
Plasma allowed to clot in siliconed glassware 
showed no loss of AHF during the observation 
period. In plasmas with low platelet levels, AHF 
disappeared slowly. In citrated plasma freed of 
fibrinogen by heat coagulation, full antihemophilic 
activity was present, but on recalcification it 
rapidly disappeared. 


A study of choline deficiency in the rhesus mon- 
key. Louts D. GREENBERG* AND JAMES F.. RINE- 
HART. Div. of Pathology, Univ. of California 
School of Medicine, San Francisco. 

Two rhesus monkeys weighing 2.5 kg., were 
kept on a modified M-3 diet without choline for 5 
months. Because of the presence of sufficient 
choline precursors (methionine) in the casein of 
the basal diet, the animals showed no manifesta- 
tions of choline deficiency at the end of this period 
and thrived as well as a control animal which 
was receiving the same diet supplemented with 
100 mg. of choline citrate daily. For this reason, 
the casein of the diet was replaced by an equiv- 
alent quantity of alpha-protein of soy beans. 
Within approximately one week after this change 
the monkeys began to lose weight and have con- 
tinued to do so. This was followed in 6-8 weeks 
.by the excretion of watery stools, a condition 
which has persisted to this day. A control animal 
receiving the same diet supplemented with choline 
and methionine has gained weight steadily and 
has remained strong and vigorous. The free and 
total plasma choline of these monkeys has been 
followed by microbiological assay during the 
course of this experiment with the following 
results: There was no significant alteration in free 
and total choline of the monkeys on the diet lack- 
ing choline while they were receiving casein in 
the diet. However, the replacement of casein by 
alpha-protein resulted in.a marked decline in the 
free choline and a significant decrease in the total 
choline of the plasma. 


Effect of penicillin and chloromycetin on oxygen 
uptake of typhus-infected embryonate eggs. 
Donat> GreIFF* AND HENRY PINKERTON. 
Depts. of Biology and Pathology, St. Louis Univ., 
St. Louis, Mo. 

The effect of the injection of .5 mg. chloromyce- 
tin and 2000 units penicillin G on the oxygen 
uptake of murine typhus infected embryonate 
eggs was measured by the technique reported by 
Greiff and Pinkerton (J. Exper. Med. 87: 175 1948). 
The results obtained are given in the following 
table. 
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UNINJ. CON- CHLOROMYCETIN + 
TROLS cc. RICKETTSIAE cc. 
O:/EGG/HR. O2/EGG/HR. 


PENICILLIN + 
RICKETTSIAE Cc. 
O:/EGG/HR., 


AGE OF 
EMBRYOS 
(DAYS) 





.39 36 45 
Rickettsiae inoculated 
1.29 1.20 
Chloromycetin and 
penicillin-inj. 
1.42 2.75! 
4.12 5.68! 
6.95 7.84! 
8.77 10.48! 
10.55 11.86! 
11.12 10.37 
12.90 11.82 


1.33 


9 1.68 
11 3.08 
13 6.32 
14 8.50 
15 9.93 
16 12.30 
18 17.40 





1 Significant increase. 


The increase in oxygen consumption of the peni- 
cillin-injected eggs, as compared with the controls 
and the lack of such increase in eggs receiving 
chloromycetin suggest that the rickettsiostatic 
action of these 2 antibiotics is brought about by 
different mechanisms. The results are compared 
with those previously obtained with para-amino- 
benzoic acid and other reagents. 


Immunologic approach to study of treatment of 
transmitted leukemia in Ak mice. P. F. Haun, 
E. L. Carotuers,* Louis BERNARD* AND Mar- 
vin JacKSON.* Meharry Med. College, Nashville, 
Tenn. 

The Ak strain of mice developed by Furth when 
inoculated with a spleen brei obtained from mice 
suffering from leukemia will quite uniformly re- 
sult in the death of the inoculated animals in a 
period of from 9-13 days. The Ak strain of mice 
have been used in this laboratory to study the 
effect of gold’ on the course of such leukemia 
as well as for the study of various chemothera- 
peutic agents. Uusually, the increased survival 
time (from 3-10 or more additional days in com- 
parison to the survival time of the average con- 
trol group) is used to determine the efficacy of 
the agent employed. In preliminary experiments 
in which guinea pigs were sensitized by repeated 
injections of leukemia mouse spleen brei with 
subsequent treatment of inoculated mice with a 
serum from such sensitized guinea pigs, it was 
found that there were very prolonged increases 
in survival in a few of the mice so treated. In those 
survivals killed for histological study no evidence 
of leukemic infiltration was found. Of 70 mice 
treated with such serum, 5 lived for protracted 
periods. Only 1 control animal of 289 inoculated 
survived more than 20 days. That these results 
can be attributed to chance is felt to have a proba- 
bility of about 1%. The mice used in these experi- 
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ments were obtained either from the Sloan-Ket- 
tering Institute or Carworth Farms. 


Experimental cardiovascular disease in monkeys 
and rabbits. Tom R. Hamitton,* Harry E. 
DascomsB* AND JEROME T. SyverRTON. Dept. of 
Bacteriology and Immunology, Univ. of Min- 
nesota, Minneapolis, and Dept. of Microbiology, 
Louisiana State Univ. School of Medicine, New 
Orleans. 

In an attempt to learn the reactivity of the 
cardiovascular system to the constituents of the 
streptococcus, normal animals and animals with 
an altered tissue reactivity brought about by 
hypersensitization with a foreign protein were 
injected repeatedly with hemolytic streptococci 
of Group A which had been inactivated in vitro 
by penicillin. Rabbits and monkeys were employed 
as the host animals. It was learned that strepto- 
cocci alone or in combination with foreign pro- 
teins in normal and hypersensitized hosts were 
effective in bringing about inflammatory changes 
in the cardiovascular system. The animals were 
kept under observation for from 2-11 months, 
during which time they had repeated injections. 
The histopathological changes observed ranged 
from acute necrotizing process, changes suggestive 
of rheumatic disease with Aschoff-like nodules, to 
low-grade chronic changes. The most severe re- 
actions in the rabbit were found in the valvular 
endocardium and the myocardium. Cardiovascular 
lesions were present in 14 of the 16 monkeys em- 
ployed. Periarteritis, myocarditis, and valvular 
endocarditis were more common and the vascular 
lesions more severe than in rabbits. The group of 
monkeys that was given streptococci had more 
pronounced lesions than any other experimental 
group. Since the results of studies designed to rule 
out spontaneous cardiovascular disease in this 
host species were not available, hearts from 16 
monkeys dead from accidental or other non- 
infectious agents were obtained from Cincinnati, 
Pittsburgh, and Columbia, S. C. The presence of 
minimal changes limited to a single one of these 
animals made our findings in the experimental 
group of more interest. 


Effect of esters of linoleic and arachidonic acids 
in the diet in relation to histologic features of 
the skin of dogs. ArtLp E. Hansen, 8S. Grant 
Houmes* anv Hitpa F. Wiese.* Depts. of Pe- 
diatrics and Dermatology, Univ. of Texas Med. 
Branch, Galveston. 

Young dogs showing gross and microscopic 
changes characteristic for fat deficient animals, 
at the age of 4 months, were given dietary supple- 
ments of methyl linoleate and ethy] arachidonate 
at the level of 1% of their caloric intake. At the 
end of 5 weeks, the epidermis had decreased from 
6-12 cell layers to about 3 layers in thickness. 
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There was evidence of a tendency toward orienta- 
tion of the cells back parallel to the surface. How- 
ever, a remnant of palisading in the basilar portion 
was still present Some prickling remained but 
few epidermal pegs were present. There was a 
marked decrease in the stratum granulosum and 
little evidence of parakeratosis. In the dermis the 
collagen fibres showed reduced edema and marked 
regeneration still leaving some cellular infiltra- 
tion. The intimal cells of the blood vessels were 
free from edema. The epidermal cells of the hair 
follicles decreased from 6-8 layers to 2-3 cell layers, 
hyperkeratinization disappeared. The alveoli of 
the sebaceous glands returned towards normal. 
Essentially the same histologic changes were 
observed at the end of 5 weeks in the skin of the 
animals given 1% of their calories either as methyl 
linoleate or ethyl arachidonate. Grossly the skin 
and hair of both animals were greatly improved, 
although there was still some evidence of desqua- 
mation in the animal receiving arachidonate. 


Histologic features of the skin of dogs on a low 
fat diet. ARrLD E. Hansen, 8S. Grant Hoimes* 
AND Hitpa F. Wigse.* Depts. of Pediatrics and 
Dermatology, Univ. of Texas Med. Branch, Gal- 
veston. 

The skin and hair of dogs receiving 29% of their 
calories as lard or baconfat appear normal on 
gross examination. Histologic sections taken from 
the dorsal surface of the thigh, when stained with 
hematoxylin-eosin. show the following structure: 
1) The epidermis is 2-4 cell layers in thickness, the 
nuclei of the cells are oriented parallel to the sur- 
face and no epidermal pegs are present. 2) The 
cytoplasm appears syncitial, as the intercellular 
cytoplasmic bridges do not develop upon fixation. 
3) The stratum corneum is thin, no nuclei are 
present in it and no stratum granulosum or 
stratum lucidum are evident. The dermis consists 
of sharply demarcated and loosely woven collagen 
bundles and the blood vessels have normal in- 
timal cells. The hair follicles show an epidermal 
layer of 2-3 cells with the shafts intact. The 
sebaceous glands have average alveoli with 
compact cells. Sections taken from comparable 
sites of dogs which have been maintained on 4 
low fat diet show distinctly different structures. 
The epidermis is thickened to 6-12 cell layers, 
the nuclei of the cells in the first 2-3 layers lie 
parallel to the surface; however, in the basilar 
portion the nuclei assume a vertical formation 
with palisading of cytoplasm and evidence of 
marked proliferation, driving epidermal pegs into 
the dermis. Prickling is present. The corneum is 
tremendously thickened into hyperkeratosis show- 
ing perakeratosis with marked disruption of the 
stratum disjunctum by scaling associated with the 
development of the stratum granulosum and luci- 
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dum. The dermis is many times thicker than in 
the normal dog and the collagen although compact 
and crowded is nevertheless edematous and shows 
round cell infiltration. The intimal cells of the 
blood vessels are also edematous. The hair fol- 
licles have layers of 8-12 ‘epidermal cells with 
papillary formation and hyperkeratinization is 
evident. The alveoli of the sebaceous glands are 
shrunken with fibroblastic replacement. These 
microscopic alterations are reflected in the gross 
appearance of the animals as shown by loss of 
hair, thickened skin and extensive desquamation. 


Association of mitochondria with the cyclophorase 
system. JonNn W. Harman (introduced by D. 
Murray ANGEVINE). Dept. of Pathology, Univ. 
of Wisconsin Med. School, Madison. 

The cyclophorase system of integrated enzymes 
obtained from liver, kidney and heart implements 
the complete oxidation of fatty acids, pyruvic acid 
and several amino acids by way of the citric acid 
cycle. The suspensions, as thrice washed residue, 
contain chromosomes, mitochondria and very few 
ultra-microscopic particles. Repeated washing re- 
moves completely the ultramicroscopic particles 
without alteration of oxidative activity. Separated 
chromosomes are inactive, whereas the mitochon- 
dria retain the capacity for complete oxidation. 
By use of differential homogenization, in correla- 
tion with mitochondrial counts and selective stain- 
ing of the mitochondria, it is shown that the extent 
.of oxidation is dependent upon both the integrity 
and number of mitochondria in suspension. Both 
selective stains and phase microscopy reveal a 
structural complexity which is lost, concomitantly 
with loss of oxidation when the homogenates are 
treated with various transforming agents such as 
deionized water, sodium cholate, dinitrophenol, 
gramicidin, capryl alcohol and 30% urea. Both 
oxidative phosphorylation and cyclophorase ac- 
tivity are phenomena found only in fractions con- 
taining mitochondria. It is significant that all 
transforming agents tested block both processes 
simultaneously. Under the conditions of differen- 
tial homogenization the locus of various oxidative 
enzymes is shifted from the mitochondria into the 
‘microsome’ fraction. There is evidence that many 
fine ‘microsomal’ particles are derived from mito- 
chondria in proportion to the extent of homog- 
enization and that definition of these units is at 
present arbitrary and ‘operational. 


Grafting of rabbit lymphatic tissue on chorioallan- 
toic membrane of chick embryo. Susanna Har- 
RIs,* AND T. N. Harris. Children’s Hospital of 
Philadelphia, Dept. of Pediatrics, Univ. of Penn- 
sylvania School of Medicine, Philadelphia. 

In the course of work on the role of lymphatic 
tissue of the rabbit in the formation of antibodies 
it was felt desirable to maintain lymph node tissue 
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outside the rabbit. Slices of popliteal lymph node, 
freshly excised from the rabbit, were placed on the 
exposed surface of the chorioallantoic membrane 
(CAM) of developing chick embryos. The lym- 
phatic tissue plus the attached chorioallantoic 
membrane was removed after varying intervals of 
incubation from 2-10 days and histologic sections 
were prepared. After 4 days it was seen that: /) 
Vascularization had taken place, extending away 
from the CAM in the direction of the rabbit tissue 
with nucleated erythrocytes filling many of the 
blood vessels. 2) The rabbit lymphatic tissue was 
undergoing degeneration. 3) Between the layer of 
CAM and the lymph node tissue a new cell type 
appeared which was identified as reticulum cells. 
These cells usually occurred in groups or in a band 
extending between the CAM and the lymphatic 
tissue. 4) On occasion nests of fresh, mature lym- 
phocytes appeared, always in proximity to the 
reticulum cells in the direction of the CAM. These 
cells occurred either in round or crescentic nests 
either at the periphery of the band of reticulum 
cells or in the midst of them. The fresh 
lymphocytes were never seen in direct proximity 
to the old, degenerating lymphocytes. 


Influence of fractions of chick embryonic extracts 
upon proliferation of chick fibroblasts. GrorcE 
M. Hass, ALBERT SCHWEITZER,* AND HELEN 
Boscta.* Rush Lab. of Pathology, Presbyterian 
Hospital, in affiliation with Univ. of Illinois Col- 
lege of Medicine, Chicago. 

Small pieces of chick lung were explanted in 
micro-dishes. They were cultivated continuously 
for 2 weeks in vitro in various media. The radial 
growth of fibroblasts was measured periodically. 
The control medium was composed of fresh clotted 
plasma from young guinea pigs. The control me- 
dium wassupplemented by crude embryonicextract 
or fractions thereof. Crude extract was prepared 
by extracting crushed 5-7 day chick embryos wth 
Tyrode’s solution (1 cc/embryo). Plasma con- 
tained growth-promoting factors. These accounted 
for 25% of growth obtained when equal parts of 
plasma and crude embryonic extract were used. 
The activity of the crude embryonic extract was 
quantitatively retained on standing at 10° C. for 
at least 7 days. Dilution of crude embryonic ex- 
tract (1:10) reduced its activity to little more than 
that of plasma. Dialysis of crude extract at 10° C. 
for 48 hours against distilled water showed that 
the non-diffusible, water-soluble fraction con- 
tained growth-inhibitory factors. The non-dif- 
fusible, water-insoluble fraction contained all re- 
covered growth-promoting factors. About 50% of 
this fraction consisted of proteins which could not 
be redissolved in Tyrode’s solution. The remain- 
der, which was readily dissolved, possessed 80% of 
the growth-promoting activity of the initial crude 
extract. 
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Metabolic alterations in radioactive isotope con- 
centration by malignant tissues induced by hor- 
mone pretreatment. Saut Hertz anv J. Stew- 
ART RooneEy.* Massachusetts Women’s Hospital 
and Radioactive Isotope Research Inst., Boston. 
In the course of study of patients with hopeless 

metastic malignant disease of breast and cervix 
and (bone marrow) myeloma, it was noted that 
patients who had been treated by current dosage 
of testosterone had uptakes of P® out of propor- 
tion to any such patients who had previously been 
observed without preliminary testosterone ther- 
apy. This led to a controlled study by tracer tech- 
niques and radioautographic study of malignant 
tissue obtained at biopsy and at post-mortem. The 
data to be presented indicate that such pre- 
liminary dosage of patients with these types of 
malignant disease promotes an increased uptake 
and retention of P®. This approach to radiothera- 
peutic application of P® affords a more likely pos- 
sibility than has the administration of P® to 
previously untreated subjects. A few results which 
have been obtained to date by this combination of 
therapeutic agents will be presented with tracer 
data on urinary excretion, tissue analysis and 
radioautographic demonstration of P® in the 
malignant sites as compared with normal tissue 
distribution. It is in the direction of the above ex- 
emplified effects that the greatest hope of thera- 
peutic application of the radioactive isotopes in 
cancer lie in our opinion, namely in the induction 
of increased specific radioactivities in the cancer 
cells. It is likely that other more potent means of 
obtaining these effects exist. 


Ultra-thin sectioning of tissue for the electron 
microscope. JAMES HILLIER AND MARK GETTNER 
(introduced by 8S. Mupp). RCA Labs., Prince- 
ton, N. J. and Sloan-Kettering Inst. for Cancer 
Research, New York City. 

Serial sections 0.2 » thick and showing structure 
resolution and absence of new artifacts at the 20 
my level have been cut successfully with a modified 
Spencer rotary microtome. Osmium-perfused nor- 
mal mouse liver doubly embedded in collodion and 
paraffin was used in the development work. The 
microtome modifications included: 1) A change in 
the unit of advance from ly to 0.024 by a modifica- 
tion of the inclined plane; 2) the addition of 
a spring to support 90% of the weight of the hori- 
zontal member; in order to reduce static friction 
in the horizontal slides; 3) the addition of a vibra- 
tion-free motor drive to eliminate distortions of 
the machine introduced by manual operation; 4) 
the addition of a liquid trough to the knife edge in 
order to keep the sections stretched by surface 
tension, to keep the sections in order and to avoid 
destruction of the sections by sliding on the facet 
of the knife. With these modifications, 0.24 sec- 
tions can be cut with a uniformity and accuracy of 
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better than 5% in thickness. The cut sections float- 
ing as a ribbon on the liquid surface are mounted 
for electron microscopic examination by simply 
lifting them out on a 200-mesh screen. It is shown 
that removing the embedding material introduces 
fine scale artifacts. A‘number of new but unidenti- 
fied structures have been revealed in the resulting 
micrographs. 


Further studies on the pathogenesis of experimen. 
tal necrotizing arteritis. Russert L. Howman, 
Carro.tt H. Lipparp AND BLAND Grpp1INGs.* 
Dept. of Pathology, Louisiana State Univ. School 
of Medicine, New Orleans, and Dept. of Biochem- 
istry, Distillation Products, Inc., Rochester, N.Y. 
Previous studies have shown that, whereas 

either alone is ineffective, the sequence of 

‘standard high fat diet’ for 8 weeks or longer then 

‘standard renal insufficiency’ is regularly followed 

by ‘typical arterial lesions’ in mongrel dogs 

regardless of age and sex. The pathogenesis 
of these arterial lesions, which closely resemble 
those of rheumatic arteritis and periarteritis no- 
dosa, is obscure. but is being studied from 
the standpoints of a ‘dietary factor’ and a ‘renal 
factor.’ Various fatty substances have been bio- 
assayed for the dietary factor by keeping the 
‘standard diet’—composed of liver, sugar, starch, 
tomato juice, salt mixture and fatty substance— 
isocaloric (75 calories/kg/day; 48% fat, 7% pro- 
tein, and 50% carbohydrate) and varying only the 
fatty substance. The following fatty substances 
have yielded negative results: corn oil, lard, olive 
oil, cocanut oil, mutton tallow and oleomargarine. 
Positive results have been obtained with certain 
samples of cod liver oil (in 36 of 40 dogs) and with 
creamery butter (in 8 of 8 dogs). Studies to date 
indicate that the renal factor (standard renal in- 
sufficiency has been produced by uranium nitrate, 
mercuric chloride, or bilateral nephrectomy but 
not by bilateral ureteral ligation) is an, as yet, 
undetermined metabolic product of renal tubular 
epithelium. The typical arterial lesions can be re- 

tarded or prevented by the addition of vitamin E 

or cholesterol, by omitting the noxious fatty sub- 

stance for 4 weeks or longer, or by substituting 
casein for liver in the standard high fat diet. Con- 
jectures on pathogenesis will be hazarded. 


Effect of aureomycin and antibiotics on whole 
body irradiation. Joe W. Howxanp, FRANK 
FurtH AND M. Courter (introduced by FRIEDA 
S. Rossins). Dept. of Radiation Biology and 
Division of Med. Services, Atomic Energy Proj- 
ect, Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

Results are presented on the exposure of more 
than 1200 rats and 18 dogs to lethal doses of fil- 
tered 250 KVP x-radiation. Clinical doses of aureo- 
mycin or other combined antibiotics given to rats 
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after lethal x-radiation result in almost complete 
alleviation of the diarrheal state. Survival of life 
is prolonged an additional 5-7 days. Animals die 
of a sudden hemorrhagic death. Pre-radiation 
weight may be regained as early as 4 days after ex- 
posure. Bacteriological studies show suppression 
of normally occurring gram negative organisms in 
the intestinal tract. Dogs treated with only clini- 
cal doses of aureomycin (equivalent to 50-100 mg/ 
kg.) or combined aureomycin-streptomycin have 
shown no evidence of radiation sickness. Occa- 
sional bleeding tendencies are associated only with 
local trauma. Survival of life is prolonged from 10- 
14 days. Deaths in control animals occur between 
the 10th and 14th days; in treated animals, after 
the 22nd day. Mortality in the dog is considerably 
improved. To date all dying treated animals have 
shown sepsis with aureomycin or streptomycin 
resistant organisms 48 hours before death, with 
the same organism being cultured post mortem 
from all tissues examined. Pathological findings in 
the treated animals have not been in general typi- 
cal of radiation disease. Lesions of the gastro-in- 
testinal canal have not been observed in the 
treated animals. Bacteriological observations in- 
dicate a general alteration in the bacterial flora 
of the intestinal canal with a suppression of gram- 
negative organisms. 


A possible new factor distilled from lard? Hans 

KauNniITz AND CHARLES A. SLANETZ* (with the 
. technical assistance of RutH ELLEN JoHNSON*). 

Depts. of Pathology and Animal Care, College of 

Physicians and Surgeons, Columbia Univ., New 

York City. 

Weanling rats were placed on a simplified diet 
containing all essential factors. The residue frac- 
tion of lard distilled at 215°C. and 10-* mm. pres- 
sure (Distillation Products Inc.) served as source 
of fat. Gradually a disease developed char- 
acterized by weight deficit, roughened fur, eye 
symptoms and dehydration resulting in death 
after 3-8 months. Pregnancies terminated in death 
at parturition, live young frequently being found 
in the uterus. Epithelial lesions like those in vita- 
min A deficiency were observed. They were fre- 
quently accompanied by severe infections, 
especially of the urinary tract (pathology by Her- 
bert Stoerk). Rats on the diet with undistilled lard 
were normal. Aversion to the diet and improper 
fat absorption were ruled out by determination of 
the food intake and fecal fat excretion. Toxicity 
of the residue seems improbable because addition 
of the distillate prevented the disease. Dried yeast 
or large doses of beta-carotene (Barnett Labora- 
tories) or alpha-tocopherol (Hoffmann-La Roche) 
gave protection. Linoleic acid and water-soluble 
vitamins had no effect. It is improbable that the 
condition is caused only by oxidative destruction 
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of known factors by the lard residue inasmuch as 
addition of the distillate even 1-2 weeks after prep- 
aration of the diet also seemed to afford protec- 
tion. It is therefore possible that the absence of an 
unknown factor is at least partly responsible for 
the condition. 


Experimental cholesterol atherosclerosis in bi- 
laterally adrenalectomized rabbits. AARoNn 
KELLNER AND JAMES W. CorRELL.* Dept. of 
Pathology, New York Hospital-Cornell Med. Cen- 
ter, New York City. 

Cholesterol-fed rabbits with atherosclerosis 
were found to have adrenal glands which had a 
greatly increased lipid content and which were 
more than twice as heavy as those of normal ani- 
mals. To determine whether this increased lipid 
reflected an alteration in the production of adrenal 
hormones that might play a role in the pathogene- 
sis of atherosclerosis, a group of 8 rabbits was sub- 
jected to total bilateral adrenalectomy and then 
fed a high-cholesterol diet for periods of 2-5 
months. The animals were maintained in good 
health by daily injection of desoxycorticosterone 
acetate (DCA) in peanut oil, 0.2 mg/kg., and so- 
dium chloride was added to their drinking water. 
The completeness of the adrenalectomy was veri- 
fied at the end of the experiment by the fact that 
every animal died within 26 days after the cessa- 
tion of DCA injections, and by the failure to find 
any adrenal tissue at post-mortem examination. 
The adrenalectomized rabbits fed cholesterol 
developed significant hypercholesterolemia, al- 
though their blood cholesterol levels were some- 
what lower than those of normal controls fed 
comparable amounts of cholesterol. All the adren- 
alectomized rabbits developed atherosclerosis of 
the aorta which in extent and severity was equal 
to that of the controls. It would, therefore, appear 
that the adrenal hormones, with the exception of 
the mineral regulating function of DCA, are not 
essential for the development of experimental 
cholesterol atherosclerosis in the rabbit. 


Properties of nitrogen mustard protein reaction 
products. A. R. Keity,* Georce H. Maneun,* 
BENJAMIN E. SANDERS* AND FRANK W. HARTMAN. 
Dept. of Labs., Henry Ford Hospital, Detroit, 
Mich. 

Experiments on the nitrogen mustard, CH;N- 
(CH.CH.Cl)2-HCl, (HN2) sterilization of blood 
plasma indicate that, under certain conditions, 
HN2 couples with plasma proteins to form trans- 
formation products with heretofore unrecognized 
leukopenic activity. These substances, collectively 
called ‘protein-imine’ have been investigated 
chemically and pharmacologically and a colori- 
metric method developed for their detection. As a 
result of these studies, the HN2 plasma steriliza- 
tion process, introduced by Hartman and Mangun, 
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has been modified to insure that inadvertent 
stabilization of toxic amounts of ‘protein-imine’ 
cannot occur. ‘Protein-imine’ is non-dialyzable, 
non-ultrafiltrable, and may accumulate in plasma 
under conditions which permit the complete degra- 
dation of unbound HN2. Protein fractionation 
following treatment of plasma with 500 mg/l. of 
HN2 indicates that albumin contains approxi- 
mately 56%, Fraction IV, 29% and fibrinogen, 6% 
of the total ‘protein-imines’ found in all fractions. 
Intravenous and intraperitoneal injections of 
plasma, prepared to contain high concentrations 
of ‘protein-imine,’ produce neutropenia in mice 
with typical hypoplasia of bone marrow and 
lymphatic tissue. Young, protein-depleted animals 
are especially susceptible to this leukotoxic effect. 
However, in mice, significant toxicity and leuko- 
penic activity of HN2 treated plasma is demon- 
strable only following repeated injections of 
‘protein-imine’ equivalent to 5 times the usual 
transfusion volume of plasma treated with 4 times 
the usual sterilizing dosage of HN2, with stabiliza- 
tion of the active material at low temperatures and 


pH. 


I'*! as antigen label in circulating serum of non- 
inamune rabbits. WiLL1AM C. Knox (introduced 
by KennetH M. Enpicotr). Natl. Insts. of 
Health, Bethesda, Md. 

Bovine serum albumin (Armour) was labelled by 
direct iodination with I'* to the extent of approxi- 
mately 2 atoms of iodine/molecule of protein. Each 
of a series of 6 rabbits was given the labelled pro- 
tein intravenously. Serum samples were obtained 
at time intervals beginning at 6 minutes and 
extending to 12 days following the time of injec- 
tion. The antigen contents of the serz were esti- 
mated by both the quantitative precipitin tests 
and by measurement of the I'*. On most of the 
samples, the 2 values were in good agreement, 
Each of a second series of 5 rabbits was 
given native bovine serum albumin intravenously. 
Serum samples were obtained as in the previous 
series and the antigen contents determined by the 
quantitative precipitin test. The labelled protein 
and native protein cleared in essentially the same 
manner. 


Histological and biochemical changes in fatty 
livers with and without necrosis. DiereR Kocu- 
WEsER,* EMMANUEL FarRBER,* Pavut B. Szanto* 
AND Hans Popper. Hektoen Inst. for Med. Re- 
search and Depts. of Pathology, Cook County Hos- 
pital and Northwestern Univ. Med. School, Chi- 
cago, Til. 

An attempt was made to investigate the patho- 
genesis of fatty liver with and without necrosis. 
The metabolic and morphologic alterations caused 
by CCl, and ethionine were followed in sequence 
and correlated with each other. Female rats fasted 
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for 12 hours were injected intraperitoneally with 
one dose of CCl, or ethionine and sacrificed at in- 
tervals from 2 to 240 hours thereafter. Histological 
preparations were stained with hematoxylin-eosin, 
Sudan IV and methyl-green-pyronine, the latter 
for the study of ribose nucleic acid distribution. 
Total lipids, phospholipids, cholesterol, total 
nitrogen, nucleic acids, acid soluble phosphorus, 
esterase, alkaline phosphatase and water were de- 
termined chemically in the liver and esterase, al- 
kaline phosphatase, phospholipids and bilirubin 
in the blood. Ethionine produced a very marked 
fat accumulation in the liver without other struc- 
tural or biochemical changes. The fatty infiltra- 
tion appeared later and persisted lunger than that 
produced by CCl,. A few hours after administra- 
tion of CCl, excess fat appeared prior to enzyme 
changes or morphologic necrobiosis. Later centro- 
lobular necrosis and chemical changes were found. 
At that time the most constant biochemical 
changes were a sharp drop in liver esterase, coin- 
cident with the onset of necrosis, increase in total 
water content and neutral fat with the total phos- 
pholipids remaining constant. Biphasic blood 
changes accompanied the chemical and morpho- 
logical alterations in the liver. The centro-lobular 
disappearance of pyroninophilia is not accom- 
panied by chemical decrease of ribose nucleic acid. 


It appears that the processes leading to necrobio- 
sis and to fatty changes are not necessarily inter- 
dependent. 


Role of aciduria in the development of hemo- 
globinuric nephrosis in dehydrated rabbits. 
JosePpH J. LALiIcH AND SEYMOUR ScHWARTZz.* 
Dept. of Pathology, Univ. of Wisconsin Med. 
School, Madison. 

The influence of acid diets when combined with 

5 days of food and water deprivation on the de- 

velopment of hemoglobinuric nephrosis was deter- 

mined in rabbits. Three of 11 control animals died 
when ground oats, or oats and alfalfa, were 
followed by 5 days without food and water. Two 
of 3 rabbits which died had either necrosis of renal 
tubules or the liver. In tissues from 8 sur- 
viving rabbits we observed hyalin casts in the col- 
lecting tubules, moderate to severe swelling and 
vacuolization of epithelial cells in the proximal 
convoluted tubules and interstitial medullary 
edema. Eighteen test rabbits were given 1.8 
gm/kg. of homologous hemoglobin intravenously 
in divided doses. Eleven of 18 animals died 
of hemoglobinuric nephrosis. All rabbits with fatal 
hemoglobinuric nephrosis had variable increases 
in kidney weight with numerous pigment casts, 
while 9 had elevations of non-protein nitrogen 

(NPN) in excess of 190 mg.%. The pigment casts 

were principally in the distal convuluted tubules. 

Associated with pigment casts accumulation there 

was focal necrosis of tubules in 5 and moderate to 
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severe degeneration of tubular epithelium in 6. 
All of these animals also had interstitial medullary 
edema. In 4 rabbits which survived and 3 which 
died of other causes, elevations of NPN, increases 
of kidney weight and pigment cast precipitation 
were minimal or absent. Experimental evidence, 
therefore, suggests that pre-injection acid diets 
and dehydration produce an antecedent tubular 
injury which predisposes to the accumulation of 
pigment casts, uremia and death. 


Transmissible papilloma in monkeys. BALDUIN 
Luckt, Herpert RatciirFeE* AND CHARLES 
BreEeEpis. Dept. of Pathology, Univ. of Pennsyl- 
vania School of Medicine, and Penrose Research 
Lab., Philadelphia Zoological Garden, Philadel- 
phia, Pa. 

Tumors in monkeys are relatively rare, and 
there is no record of such growths having been 
transmitted. Hence the occurrence of a spontan- 
eous papilloma in a brown Cebus monkey led to 
attempts to transmit the growth, first to the same 
animal, and later to monkeys of the same and of 
other species. In 11 out of 13 cases the experiments 
were successful. When freshly prepared cell sus- 
pensions were inoculated into areas of scarified 
skin, new papillomas developed. Suspensions of 
frozen or of glycerinated material gave similar 
results. These growths were in turn transmissible 
to other monkeys. The causal agent of the papil- 
lomas appears not to be species specific, since the 
growths can be transmitted from New World mon- 
keys to Old World monkeys. In all animals the 
lesions first appear as distinctly hyperemic patches 
within 2 weeks after inoculation; the epiderm and 
its supporting tissue in these areas gradually be- 
come raised, corrugated, and eventually form iso- 
lated or confluent projections up to 15 mm. in 
height. To date (8 months after the beginning of 
the experiments) there has been no evidence of in- 
vasiveness, and most of the growths have regressed 
within from 4-6 months. Attempts are now being 
made to transmit the papilloma to animals other 
than monkeys. 


Deficiency of alpha cells of pancreas as possible 
etiological factor in familial hypoglycemosis. 
IRvINE McQuarriz, E. T. BELL, BERNARD ZIM- 
MERMANN* AND W.S. Wricut.* Univ. of Minne- 
sota, Minneapolis. 

It has been demonstrated experimentally by pre- 
vious workers that the'alpha cells of the islets of 
Langerhans exert an anti-insulin or hyperglycemic 
(glycogenolytic) effect. The present report deals 
with metabolic and histologic studies on a small 
series of patients suffering from spontaneous hypo- 
glycemosis in whom absence of pancreatic alpha 
cells appears to be the most likely etiological fac- 
tor. Special tests for dysfunction of the adrenal 
cortex, the adenohypophysis and the liver were 
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negative. No evidence of adenoma or hyperplasia 
of the beta cells of the pancreatic islets could be 
found in those patients in whom partial pan- 
createctomy was performed. However, exami- 
nation of sections of the pancreas stained with 
Gomori’s special stain unexpectedly revealed the 
total or almost total absence®f alpha cells. Cyto- 
plasmic granules in the beta cells were greatly 
diminished in number. That the patients showing 
these unusual characteristics represented a here- 
tofore unrecognized endocrinological entity is sug- 
gested by the familial occurrence of the syndrome 
and the initial appearance of symptoms during the 
first months of life. Adrenocorticotropic hormone 
was found to be highly effective in control of the 
hypoglycemia. 


Nitrogen, phosphorus and calcium metabolism in 
the rachitic rat given excessive doses of vitamin 
A. CHARLOTTE L. Mappock* anp S. B. Wot- 
BACH. Division of Nutritional Research, The Chil- 
dren’s Hospital, Boston, Mass. 

Because of the problems presented by the fact 
that excessive administration of vitamin A results 
in rapid repair of the rachitic metaphysis, with re- 
sumption of calcification of cartilage matrix and 
osteoid (WoLBACH AND Mappock Federation Proc. 
8:376, 1949), a study of the metabolism of the ra- 
chitic rat before and after excessive vitamin A ad- 
ministration was instituted, in the hope of throw- 
ing some light on the manner of action of this 
vitamin. Doses were 1000 Iv per gram of 
body weight. Diets used were the one previously 
reported on, suggested by Dr. Otto A. Bessey, and 
and this diet modified by substitution of fibrin 
for casein with consequent reduced phosphorus 
content. Nitrogen, phosphorus and calcium 
metabolisms were primarily studied. The results 
indicate that the animal is thrown into negative 
nitrogen balance at a time when it is still consum- 
ing food, though in reduced amounts; that it ex- 
cretes larger amounts of calcium than _ be 
accounted for by food intake, and that there is a 
shift in calcium excretion from urinary to fecal 
channels. Initial urinary phosphorus excretion, 
usually under 1 mgm. per 24 hours, may increase 
terminally 20- to 50-fold. Combined fecal and 
urinary phosphorus is much in excess of food in- 
take, so that a marked negative phosphorus bal- 
ance occurs very shortly after giving the vitamin. 
Companion studies on starving rachitic animals do 
not give the same picture. The results suggest that 
vitamin A acts by speeding up metabolic se- 
quences. 


Coagulation defect of vitamin K deficiency com- 
pared with that caused by Dicumarol. F. D. 
Mann,* J. D. Mann* anv J. L. Botuman. Inst. 
of Experimental Medicine and Division of Clinical 
Labs., Mayo Clinic, Rochester, Minn. 
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Vitamin K deficiency was produced in rats by 
total external drainage of the intestinal lymph. By 
means of two-stage prothrombin determinations 
and co-thromboplastin assays, the resulting 
coagulation defect was compared to that produced 
by Dicumarol in comparable animals and at about 
the same rate. Dicumarol decreased co-thrombo- 
plastin activity much more than prothrombin 
while vitamin K deficiency produced greater de- 
creases in prothrombin than in co-thromboplastin. 
Recognizing that the exact interpretation of these 
(or any other) coagulation tests may be subject to 
future modification, they do appear to demon- 
strate a difference between vitamin K deficiency 
and the effects of Dicumarol under essentially 
comparable experimental conditions. 


Bone and tooth lesions in the rat resulting from 
ingestion and intraperitoneal administration of 
beryllium compounds. E. A. Maynarp,* W. L. 
Downs* anp J. K. Scott. Dept. of Radiation 
Biology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N.Y. 

Weanling rats fed a diet containing 5% 
beryllium sulphate or beryllium carbonate de- 
veloped rachitic lesions of the bone within 3 weeks 
from the beginning of treatment. After removal of 
the beryllium compounds from the diet the epi- 
physeal line and metaphysis slowly returned to 
normal. However, the original metaphysis (the 
‘primary spongiosa’) was not resorbed, as would 
be expected with Steenbock diet rickets, but re- 
mained at its original position in the shaft for 
approximately a year. A new zone of provisional 
ossification (‘secondary spongiosa’) appeared and 
the long bones increased in length as expected. 
Beryllium (approximately 11 yg/gm.) was present 
in the bone 280 days after removal of beryllium 
compounds from the diet. Overgrowth of incisors 
occurred within 2 months after removal of bery]- 
lium sulfate from the diet. Within a period of 3 
weeks following the i.p. administration of a single 
dose of beryllium carbonate, or oxide (3000 mg/kg. 
body weight) there appeared zones of hyperossifi- 
cation in the areas of active bone growth. 


Further studies on thermostable leucocytosis fac- 
tor of exudates. Vaty MENKIN. Agnes Barr Chase 
Fndn. for Cancer Research, Temple Univ. School 
of Medicine, Philadelphia, Pa. 

Earlier studies have demonstrated in exudates 
a thermolabile leukocytosis-promoting factor 
(LPF). Subsequent and recent studies have shown 
that in exudates, particularly acid in character, 
in association with the pyrogenic factor, pyrexin, 
there is also a thermostable leukocytosis factor. 
It is these 2 factors which offer a reasonable 
explanation for the mechanism of leukocytosis 
with inflammation. When pyrexin, the pyrogenic 
factor obtained from the euglobulin fraction, par- 
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ticularly from acid exudates, is treated with 
(NH:2).SO, at half saturation and then dialyzed, a 
crude material results containing some amorphous 
pyrexin, the leukopenic factor, and the thermo- 
stable leukocytosis factor. This crude material is 
thoroughly centrifuged; the resulting supernatant 
fluid is diluted with distilled water (1:1) and 
poured into a tube which is sealed. This sealed 
tube is then placed in water boiling for 17-18 hours. 
The sealed tube is withdrawn. It is slightly cooled 
and needle-like crystals form. These crystals are 
collected. They induce only leukocytosis. They 
produce neither fever nor leukopenia. These crys- 
tals seem to represent the thermostable leukocyto- 
sis factor by itself. The crystalline material is not 
a polypeptide, but it is either a carbohydrate or at 
least it contains a carbohydrate group as indicated 
by the Molisch test. The material induces a leuko- 
cytosis by causing also a discharge into the circu- 
lation of a large number of immature granulocytes. 
The fact that the thermolabile leukocytosis factor 
(LPF) seems to be a polypeptide whereas the ther- 
mostable factor shows no evidence of being such a 
structure favors the view that the 2 leukocytosis 
factors are distinct entities. 


Agglutination of bacteria by living white blood 
cells. Eric Reiss,* ELizABETH MERTENS* AND 
WiuuiaM E. Enricu. Philadelphia General Hos- 
pital and Graduate School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Rabbits were immunized by injecting various 
bacteria into the pad of their hind feet. When anti- 
body formation was in progress, the popliteal 
lymph nodes were removed and their cells studied 
in supravital preparations. It was found that cer- 
tain cells of the nodes agglutinated the bacteria 
with which the animals were immunized. Photos of 
this phenomenon will be shown, and its signif- 
icance in connection with the cellular sources of 
antibody will be discussed. 


Neoplasms in rats treated with pituitary growth 
hormone. I. Pulmonary and lymphatic tissues. 
Henry D. Moon,* Miriam E. Simpson, Cuou 
Hao Li anp Hersert M. Evans. Division of 
Pathology, Univ. of California School of Medi- 
cine, San Francisco, and Inst. Experimental Bi- 
ology, Univ. of California, Berkeley, Veterans 
Admin. Hospital, San Francisco. 

A group of 15 plateaued female rats was injected 
with pituitary growth hormone for periods up to 
485 days. The controls received daily injections of 
albumin. The experimental rats responded to the 
injections of growth hormone by continuous 
growth. Many neoplasms of various types occurred 
in the rats injected with growth hormone. This 
paper is restricted to the neoplastic and hyperplas- 
tic changes involving pulmonary and lymphatic 
organs. Lymphosarcomas of the lung occurred in 
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of 15 rats injected with pituitary growth hormone 
whereas no similar tumors occurred in the control 


rats. In all rats treated with growth hormone there 
was hyperplasia of peribronchial lymphoid tissue. 


The tumors appeared to originate in such hyper- 


plastic tissue. 


Influence of crystalline vitamin B,,. on carbon 
tetrachloride poisoning. CHarLes W. MusuHetr. 
Merck Inst. for Therapeutic Research, Rahway, 
N.J. 

In confirmation of results obtained by Popper 
and associates (Proc. Soc. Exper. Biol. & Med. 71: 
688, 1949) with vitamin By concentrate, it has 
been found that crystalline vitamin Bie exerts a 
protective effect against the fatty metamorphosis, 
hydropic change and depletion of cytoplasmic 
ribonucleic acid in the livers of rats given a single 
oral dose of carbon tetrachloride. However, when 
both carbon tetrachloride and vitamin Bi: were 
given daily for a period of 3 weeks, vitamin Biz 
iailed to prevent the hepatic changes even at a 
dose level of 200 ug. In fact, the livers of the Bi- 
treated rats were relatively larger and contained 
more lipid than those of rats given carbon tetra- 
chloride alone. Despite its inability to protect the 
livers of the poisoned rats, vitamin Biz, even at 
low doses, enabled the treated animals to grow at a 
considerably greater rate than the rats not treated 
with the vitamin. An explanation for the growth 
effect was found not to be due to differences 
in renal damage since this was negligible in both 
groups. In dogs given repeated doses of carbon 
tetrachloride, vitamin Bi failed to show a protec- 
tive effect during life as judged by morphologic 
blood picture, prothrombin time, icteric index and 
blood biochemical determinations. The continua- 
tion of vitamin Bi: treatment, however, after ces- 
sation of carbon tetrachloride dosing apparently 
brought about a more rapid reversibility of hepatic 
changes as indicated by gross and microscopic ex- 
amination of the livers of the dogs. 


Comparison of several chlorinated hydrocarbon 
insecticides with respect to pathological changes 
produced in rats by feeding at low levels, 1 to 
100 ppm. A. A. Netson, O.G. FirzHuaH ann G. 
Wooparp.* Division of Pharmacology, Food and 
Drug Administration, FSA, Washington, D.C. 
For this presentation only the chronic (1-2 

years) feeding to rats of 100 ppm or less of certain 

commercially important chlorinated insecticides 
in the diet is considered. DDT, TDE, chlordane, 
toxaphene, methoxychlor, technical benzene hexa- 
chloride (BHC), and its alpha, beta and gamma 
isomers were fed, using the same stock diet and, 
except for BHC, the same rat strain. Preliminary 
observations show beta BHC and chlordane caus- 
ing the greatest total damage; liver weight was 
increased at 10 or more ppm, while chlordane also 
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caused some kidney damage, and beta BHC at 100 
ppm depressed growth. Alpha, gamma and techni- 
cal BHC, and DDT, all required 50 or 100 ppm to 
increase liver weight, with only gamma BHC pos- 
sibly affecting the kidneys. Data on TDE 
and toxaphene are less complete, but indications 
are that their effects are somewhat less than in the 
previous group. Methoxychlor showed no effect 
whatever at 100 ppm. In rodents only, these 
compounds (except methoxychlor) cause varying 
degrees of hepatic cell enlargement, with pe- 
ripheral migration of granules. Minimal degrees 
of this effect, which is characteristic but not nec- 
essarily the most damaging and reaches a plateau 
after several weeks, were evident from as little as 
5 ppm of DDT and chlordane. The significance of 
the results presented becomes apparent when it is 
realized that our human diet does contaih small 
amounts of these chemicals, and that if man reacts 
as does the rat, the factor of safety is not inordi- 
nately high. 


Generalized metastatic calcification combined 
with vascular changes produced by diet. Doro- 
THY NELSoN,* ANDREW C. Ivy, Paut B. Szanto* 
AND Hans Popper. Dept. of Clinical Science of 
Univ. of Illinois College of Medicine and Hektoen 
Inst. for Med. Research, Chicago, Iil. 

Guinea pigs were placed on 4 diets for prolonged 
periods: group I received milk with rabbit pellets 
and lettuce; group II received the same diet for 16 
months, egg yolk being added for the first four; 
group IIT received milk and a semisynthetic diet 
designed to promote optimal growth. Its con- 
stituents apparently pertinent to the results ob- 
tained were 30% casein, 2% fat, 144 U.S.P. units 
of vitamin D and daily 20 mg. of ascorbic acid. 
Group IV received the same diet as JJJ plus cho- 
lesterol or egg yolk. The maximum amount of cho- 
lesterol ingested by groups II and IV was 100 mg. 
daily. In group I only one animal, maintained for 
3 years on the diet, showed vascular changes and 
metastatic calcification in kidney and adrenal. 
Group IIT showed vascular changes and minimal or 
no calcification. Group III presented extensive 
calcification in kidney, muscle, skin, stomach and 
adrenal. In the aorta the vasa vasorum contained 
lipophages, the intima was thickened, the internal 
elastic membrane was calcified and in the media 
the elastica was replaced by fibroblasts. The 
coronary arteries were partially or completely 
occluded by lipophages resulting in myocardial 
necrosis. The liver revealed fatty changes and cir- 
rhosis. Group IV showed similar changes with more 
severe involvement of cardio-vascular system and 
liver. It is assumed that the metastatic calcifica- 
tion is explained by the mineral imbalance of these 
diets while the hepatic and vascular changes are 
secondary to the excess of cholesterol. 
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Determination of opsonins for Br. suis. ABou D. 
PoLLaAcK* AND JosEPH Victor. Biological Dept., 
Chemical Corps, Camp Detrick, Md. 
Phagocytosis of Br. suis by blood leucocytes was 

investigated. Neutrophiles were more active than 

mononuclear or eosinophilic leucocytes. Citrate, 
unlike heparin, inhibited phagocytosis. Most uni- 
form phagocytosis occurred with agitation at 37°C. 
for 30 minutes. Formalin killed organisms were 
phagocytosed to the same degree as living ones. 

Repeated washing of blood cells as frequently as 

20 times in a modified Krebs solution containing 

3% Knox gelatin P 20 did not impair phagocytic 

activity. On the basis of these findings a method 

was developed for determination of opsonin titre 
in heparinized blood. Cells and plasma were sepa- 
rated. Cells were washed 6 times in the Krebs gela- 
tin solution, each time with 5-10 fold volumes of 
fluid. Plasma was diluted with Krebs gelatin solu- 
tion. Cells were mixed with equal volumes of 
diluted plasma; 0.1 ml. of the mixture was added 
to 0.1 ml. of Krebs gelatin solution containing 1 X 
10° formalin killed organisms. The mixture of 
blood cells, diluted plasma and bacteria were ro- 
tated 24-36 times each minute at 37°C. for 30 min- 
utes. Smears were made on glass slides warmed to 
facilitate spreading of the mixture. On the basis of 
statistical analysis of data, opsonin titre was de- 
fined as the lowest concentration of plasma in 
which 94-100% of neutrophiles phagocytosed bac- 
teria. The titre of normal human blood was 
slightly higher than that of dog. In clinical bru- 
cellosis, the titre may increase more than 100,000,- 
000 fold. 


Pathogenesis of hypertension induced by renal 
constriction. L. J. RaTHER (introduced by A. J. 
Cox). Dept. of Pathology, Stanford Univ. School 
of Medicine, San Francisco, Calif. 

Blood pressures of 21 male albino rats were de- 
termined with the tail microphonic sphygmom- 
anometer. All rats were then operated on within 
a 2-hour period, 11 being subjected to one stage 
unilateral nephrectomy plus contralateral figure- 
of-eight silk ligature renal constriction, 10to unila- 
teral nephrectomy and handling of the contralat- 
eral kidney. Blood pressures were determined on 
20 occasions during the 50 days after the operation. 
The rats were then exsanguinated from the aorta 
under ether anesthesia and determinations made 
of blood creatinine, urea and hematocrit level. 
Heart and kidney tissue was weighed according to 
a uniform procedure. A third group of 8 rats was 
studied in a similar manner before and after re- 
moval of 75% of total renal tissue. Mean lines and 
frequency distribution curves of blood pressure 
were subjected to statistical analysis. A definitely 
significant increase in the mean of the measured 
pressures was observed in the constricted kidney 


group within 4 days post-operatively and a prob- 
ably significant increase within 2 days. In the rats 
with loss of 50% and 75% of renal tissue there was 
no post-operative hypertension. These experi- 
ments show, 1) the early onset of hypertension 
after renal constriction, 2) the absence of such hy- 
pertension in rats with loss of 50% and 75% of 
renal tissue, 3) the independence of these effects 
from the total mass of functioning renal tissue, 4) 
the independance of the development of hyperten- 
sion from the development of fibrous constrictive 
perinephritis. 


Sickling processes in anemia and trait erythro- 
cytes with the electron microscopy of their in- 
cipient crystallization. J. W. Resuck, R. M. 
SrurROcK AND E. A. MonaGuan (introduced by 
F. W. Harrman). Dept. of Laboratories, Henry 
Ford Hospital, Detroit, Mich. 

Sickling was studied dynamically in timed stages 
through progressive anoxia of erythrocytes from 3 
cases each of sickle cell anemia and sickle cell trait. 
Formalin fixation arrested the processes at many 
stages in the transformation of promeniscocytes to 
meniscocytes. The early stages of sickling pre- 
sented marked structural modifications of the 
hemoglobin-containing corpuscular interior lead- 
ing to major structural patterns. Focal, eccentric 
thinning of the disc eventually included the entire 
corpuscular center as the promeniscocyte diameter 
increased. In the thinned center, patchy hemo- 
globin aggregation and incipient intracellular 
crystallization were present. When aggregation of 
hemoglobin about the entire corpuscular rim was 
accompanied by peripheral angulation, the ‘holly- 
wreath’ form appeared; if aggregation about the 
corpuscular rim was incomplete, an appearance of 
rupture of the rim was obtained. Anisotropoid an- 
gulation of central aggregates progressed to eccen- 
tric masssing of the hemoglobin at one or 
more areas within the cell. Such hemoglobin-con- 
taining, intracellular masses presented intense 
peripheral spiculation further suggestive of in- 
cipient crystallization. As expected, trait cells 
with only a partial content of Pauling’s defective 
hemoglobin presented far less spiculation than 
anemia cells containing defective hemoglobin 
alone, although both cell types eventuated in com- 
plete sickling. When Ponder’s expansive forces 
were not operative early in a planoparallel direc- 
tion, aggregation was tridimensional ; central thin- 
ning and anisotropoid changes were less apparent; 
and incipient crystallization was evidenced only 
in peripheral spiculation or in geometric configura- 
tion of the early menisocyte. Unipolar filamenta- 
tion and unipolar sickling which sometimes 
occurred substantiated the concept of incipient 
crystallization. 
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Effect of thallium, lead and other metals on de- 
velopment of chick embryo. L. P. Ripeway, P. 
A. Parrerson anp D. A. Karnorsky (in- 
troduced by C. P. Ruoaps). Division of Exper. 
Chemotherapy, Sloan-Kettering Inst. for Cancer 
Research, New Y ork City. 

The effects of various metals on embryonic de- 
velopment were tested by injecting them into the 
yolk sae of the 4 day old chick embryo. Thallium 
sulfate produced a severe degree of achondroplasia 
at a dose of 1 mg/egg, and the embryos usually 
survived to hatching, although they failed to 
hatch. These embryos, at term, had parrot beaks, 
small heads, abnormal eyes and brains, presum- 
ably due to compression of these organs by the 
failure of skull growth, thick trunks and shortened 
extremities. The achondroplastic embryos were 
similar in appearance to those reported in heredi- 
tary chondrodystrophy, and in certain nutritional 
deficiencies. Lead nitrate was toxic to the 4 day 
embryo at 0.2 mg/egg, and it produced a re- 
markable hydrocephalic condition, with atrophic 
changes in the brain. A number of the embryos sur- 
vived to hatching, although they failed to hatch. 
The simultaneous injection of effective doses of 
thallium and lead produced achondroplasia and 
hydrocephalus in the same embryo. Further 
studies on the localization of these elements and 
their mechanism of action in the chick embryo are 
under study. Twenty-six other metals have been 
injected into the chick embryo, but specific mor- 
‘phological changes have not occurred consistently. 
Their toxicity and effects on the development of 
the chick embryo will be presented. 


Radioactive phosphorus studies in neoplastic dis- 
ease. J. SrewarT Rooney* anp Sau HERTz. 
Massachusetts Women’s Hospital and Radioactive 
Isotope Research Inst., Boston. 

P® balances, external Geiger-Mueller distribu- 
tion, and radioautographic demonstration of cor- 
related studies on a variety of cancer patients fol- 
lowing P® administration will be discussed. The 
data to date in these experiments indicate that P® 
uptake of certain tumor types can be modified by 
pretreatment of the patients by means of large 
dosage of steroid hormones and by the administra- 
tion of ACTH. The clinical significance of 
these observations and the related therapeutic 
trials being carried out will be discussed in the ex- 
hibit planned in association with this pres- 
entation. A ‘windfall’ finding in the course of 
these studies is the demonstration that the thy- 
roid gland is a site of P® concentration. External 
Geiger-Mueller studies and radioautographs of 
P® distribution in the normal thyroid will be 
demonstrated. 


In vitro change of streptococcus from pneumo- 
tropic to neurotropic type and in vivo genesis of 
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filtrable pneumotropic and neurotropic phases 

of streptococcus. Epwarp C. Rosenow. Bac- 

teriologic Research, Longview Hospital, Cincin- 
nati, Ohio. 

The strain of streptococcus studied was isolated 
from outdoor air in winter during a severe epi- 
demic of influenza currently considered as due to 
Virus X. A pure culture in dextrose-brain broth 
from a single colony on blood agar after 3 consecu- 
tive serial dilution cultures representing a dilution 
of original inoculum of at least 10-* was inocu- 
lated intracerebrally and/or nasally January 10 
into mice and into a tube of chick-embryo medium. 
The chick-embryo culture was incubated at 35°C. 
for 24 hours, then stored at room temperature in 
the dark until July 2. Pneumonitis developed in 
high incidence in the mice receiving the strepto- 
coccus. Emulsions and filtrates of emulsions of 
pneumonitic lungs or of the brain were then passed 
successively through 9 series of mice. Pneumonitis 
developed in increasing incidence both in those re- 
ceiving emulsions and filtrates. The streptococcus 
isolated from the stored chick-embryo culture had 
lost affinity for the lungs and produced encephalo- 
myelitis in high incidence. Emulsions and filtrates 
of emulsions of the encephalomyelitic brains were 
then passed through 12 series of mice. The inci- 
dence of encephalomyelitis increased greatly on 
successive passages irrespective of whether emul- 
sions or filtrates of emulsions were inoculated. The 
filtrates which produced pneumonitis and en- 
cephalomyelitis respectively on successive mouse 
passages usually proved sterile but corresponding 
cultures of emulsions of pneumonitic and en- 
cephalomyelitic brains respectively yielded the 
streptococcus true to type in pure culture in high 
incidence. Control experiments proved negative. 
The 2 types of streptococci were agglutinated dif- 
ferentially by respective antiserums and thermal 
antibody and convalescent serums. 


Biology of granulomatous inflammation: experi- 
mental spermatic granulomas. Murray Rvs- 
SELL* AND NATHAN B. FriepMAN. Division of 
Labs., Cedars of Lebanon Hospital, Los Angeles, 
Calif. 

Previous work (J. Urol. 62: 363, 1949) has shown 
that a peculiar granulomatous response results in 
response to extravasation of sperm from various 
genital ducts. Similar granulomas have been pro- 
duced experimentally in rats by severing the vas 
deferens and permitting leakage of sperm into the 
surrounding tissues. Granulomas are not produced 
if previous atrophy of the testes is induced by in- 
tra-abdominal transfer. Some granulomas form in 
and about dilated tubules just as do those which 
occur spontaneously in spermatocele in man. His- 
tologic studies suggest that the reaction is pro- 
voked by the sperm themselves rather than by the 
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accompanying fluid. Lipoid materials as judged by 
stains for fat do not appear to be involved. The 
histiocytic and macrophage response to presum- 
ably living cells rich in specialized nucleoprotein 
is a unique tissue reaction and deserves further 
study. 


Effect of diacetylethylene on viruses, bacteria and 
blood. BENJAMIN E. SanprErs, Joan C. WILSON, 
A. R. Ketiy anp Greorce H. Maneun (intro- 
duced by Franx W. Hartman). Dept. of Labs., 
Henry Ford Hospital, Detroit, Mich. 
Diacetylethylene, CH;COCH = CHCOCH:, 

(DAE) has been found to be one of the most active 

virucides and bactericides investigated in connec- 

tion with the problem of sterilizing blood plasma 
and whole blood. In 95% ACD citrated human 
blood plasma, the following concentrations of 

DAE inactivated the test viruses (1% infected 

brain suspensions) after 5 days at 5°C. (inocula- 

tions were made using 0.03 ml. I.C.): 


New Jersey Vesicular Stoma- 
titis 

Lymphocytic Choriomeningi- 
tis 10-4 

St. Louis Encephalitis 10-5 =. 275 mg/1. 

E. Equine Encephalomyelitis 10-* <250mg/I. 


In similar experiments with plasma containing 
5 X 10’ organisms/ml., the following organisms 
were inactivated after 48 hours, with the concen- 
trations shown: LE. coli, 200 mg/l.; A. aerogenes, 
100 mg/l.; Staph. aureus, 300 mg/l. On longer 
standing, the concentrations required decreased 
even further. When added to plasma, DAE (500 
mg/l.) had no effect on the clotting mechanism. 
Complement was completely inactivated and B. 
abortus antibodies and syphilis antibodies were 
approximately inactivated by 500 mg/l. No hemol- 
ysis was observed in whole blood treated up to 
1000 mg/l. Some retardation of the sedimentation 
rate was observed. The intravenous LDso to adult 
mice is approximately 24 mg/kg. Plasma treated 
with 300 mg/l. of DAE, a dose found to be lethal to 
all test organisms, was incubated 48 hours at 5°C. 
and injected into mice. Five daily i.p. or i.v. in- 
jections of maximum tolerated volumes exerted no 
effect on survival or body weight. Liquid oxygen 
was used for interim storage of the plasma. 


Kinetic pathology (motion picture). MacurTe.p E. 
Sano (introduced by Vaty Menxin). Dept. of 
Tissue Culture, Temple Med. School, Philadel- 
phia, Pa. 

Kinetic pathology is the study, in vitro, of cells 
which have been under the influence of disease or 
are the direct, result thereof. Cells under the in- 
fluence of disease may have had certain potentials 
activated so that these can be exteriorised. These 
slides, of a classical Boeck’s sarcoid, show the 
transition from epithelioid cells and lymphocytes 


10-4 30 mg/l. 


<20 mg/I. 
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to almost a pure culture of cells 10 times as large. 
In kinetic pathology one must differenciate be- 
tween characteristic growth and fibroblastic 
growth. 75% of diseased tissues give more charac- 
teristic growth in autogenous or human plasma as 
demonstrated by the study of 50 pleural effusions 
and 150 lymphnodes. A cell present in all brain 
tumors, malignant or benign which resembles in 
many of its characteristics the ‘gemestete cell,’ 
once called degenerate, is demonstrated in this 
movie of a glioblastoma multiforma. It may have 
an altered metabolism but it is certainly not de- 
generate. In its movement and behavior, it 
resembles to a certain degree the lymphocyte. It 
needs further identification. Cellular mitosis, 
separation from, and formation of the brain tumor 
are seen. Routine tissue culture and microcine- 
photography of tumors reveal to us unsuspected 
properties of cells which we cannot see by histo- 
pathologic methods. Cells which have been under 
the influence of disease and which are histologi- 
cally similar behave differently in tissue culture 
revealing activated potentialities which are of 
prognostic and diagnostic value. 


Polycystic mesonephros (goldfish kidney). Hans 
G. ScHLUMBERGER. Dept. of Pathology, Ohio 
State Univ. College of Medicine, Columbus. 
Twenty-three goldfish with polycystic kidneys 

were obtained from two ponds 150 miles apart. In 

each, the fish were descendants of an original stock 
placed there 20 years before. The fish in one of the 
ponds were also subject to neurofibromatosis. The 
hereditary background of polycystic kidneys and 
neurofibromatosis in man may have a counterpart 
in these lesions of goldfish. The cysts were mul- 
tiple, measured from less than 1 mm. to 6 em. in 
diameter, and occasionally greatly distended the 
abdomen. Most of the cysts arose in the glomerular 
capsule, few involved the tubules. Smith has 
shown (J. Biol. Chem. 81: 727, 1929) that in fishes 
the breakdown products of proteins are excreted 
by the gills, and that the kidneys of fresh water 
fish serve chiefly to get rid of excess water. Renal 
function studies were carried out on 4 fish with 
polycystic kidneys and 5 normal controls. The tail 
and body were encased in a thin rubber bag to 
collect all urine, and the fish placed in 200 cc. of 
aerated water kept at about 18°C. during the 24 
hours of the test. At the end of that time the urine, 
water, and blood were tested for the presence of 
nonprotein nitrogen, urea, ammonia nitrogen, and 
creatinine. The results indicate that even when the 
kidneys are almost replaced by thin walled cysts, 
excretion of waste products by the gills and of 
water by the kidneys is not significantly affected. 


Malignant lymphoma, reticulum cell type (reticu- 
lum cell sarcoma), in albino rats. F. E. SHAFFER, 
F. P. CLevELAND, AND F. R. Dutra (introduced 
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by E. A. Gaui). From the Kettering Laboratory 

of Applied Physiology, University of Cincinnati 

College of Medicine, Cincinnati, Ohio. 

White rats procured in equal numbers from Al- 
bino Farms and Carworth Farms were used during 
a two year feeding experiment with a compound 
which was found to be innocuous. Neoplasms 
appeared in both treated and control rats with 
equal frequency, with an overall incidence of 20%. 
The compound used, therefore, had no significance 
in this respect. Of the 26 neoplasms observed in 130 
animals, 8 were mostly fibro-adenomata of the 
breast. Eighteen (69%) were classified as malig- 
nant lymphoma, reticulum cell type (histiocytic). 
Primary sites of origin were as follows: lung (10), 
ileo-cecal lymph nodes (4), thymus or lung (1), 
and undetermined (3). It is of interest that, while 
the primary tumors of the lung showed cytologic 
characteristics of malignancy, metastases did not 
occur. Primary sites could not be determined in 3 
animals because of extensive metastases; however, 
it appeared probable that ileo-cecal nodes were 
primary sites in 2 of these; in the third, the largest 
tumor mass was one completely replacing the right 
kidney. Histologic pattern varied, in the number 
of giant cells, bizarre mitotic figures, and size and 
shape of cells, but all were consistent with malig- 
nant lymphoma of the reticulum cell type. 


Effects of adrenal steroids in adrenalectomized 
phloridzinized rats. ALBERT SEGALOFF AND 
AnnE 8S. Many.* Dept. of Medicine, Tulane Univ. 

' of Louisiana and Alton Ochsner Med. Founda- 
tion, New Orleans. 

Young adult male rats of the inbred Fisher 
strain were adrenalectomized and were started on 
a 48-hour fast 2 days after adrenalectomy. At the 
beginning of the second 24 hours, the animals were 
injected subcutaneously with the necessary 
amount of steroid in 1 cc. of sesame oil, and 50 mg. 
of phloridzin suspended in 1 cc. of olive oil and 
then placed in metabolic cages and urine collected 
for 24 hours with sodium fluoride and mineral oil as 
preservatives. Glucose, total ketones and total 
nitrogen were determined on the 24-hour collec- 
tion on each animal. Five adrenal steroids were 
employed in this study. Compound § acetate in a 
dosage of 1 mg/animal gave essentially the control 
values found for adrenalectomized untreated ani- 
mals. For all of the other steroids, Compounds A 
acetate E, F, and desoxycorticosterone acetate, 
there was increasing glucose, nitrogen and ketone 
excretion in the urine with increase of dosage of 
steroid. Our results would seem to indicate that at 
dosages which produce equivalent levels of glyco- 
suria, Compound A acetate and DCA produce 
greater ketonuria than the other compounds. On 
the basis of the glycosuria attained, the steroids 
could be arranged in the following descending or- 
der of activity: Compound F, Compound E, Com- 
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pound A acetate, DCA and Compound § acetate 
In none of the doses of steroids employed in this 
study was it possible to attain the excretion of 
glucose, ketones or nitrogen during the 24-hour 
period that was attained by normal intact ani- 
mals handled in the same manner. 


Fate of gold colloids introduced into circulation of 
the mouse. C. W. Suepparp,* J. Furra 
AND Leon Wisn.* Biology Division, Oak Ridge 
National Lab., Oak Ridge, Tenn. 

The disappearance from the circulation of gold 
colloids labeled with the isotope™® Au has been 
investigated in mice. Particle size was determined 
by electron microscopy. Animals of an inbred 
strain of uniform age and sex were injected in 
groups and sacrificed serially. At autopsy the ac- 
tivities of blood and tissues including whole organs 
were obtained, with an automatically recording 
gamma-ray ionization chamber. By including de- 
terminations of the initial activity of the total 
animal and of the carcass, excellent material bal- 
ances were obtained. Highly consistent behavior 
was observed due to the uniformity of the animals. 
During the first few minutes following injection 
most of the activity was found in the circulation. 
After 3 hours, 88-92% was found in the liver and 
spleen. No further change was observed up to 3 
days following injection. The rate of disappear- 
ance of activity from the circulation was slower 
than in other species hitherto studied. Autoradio- 
graphs of tissues obtained shortly after injection 
show a diffuse localization primarily on the endo- 
thelial linings of the capillaries of different organs 
and of the sinusoids of the liver and spleen. This 
may be due to the adherence of circulating activity 
at the moment of death. With increasing time be- 
tween injection and death a progressive relative 
increase of activity in the macrophages of the liver 
and spleen is observed with a corresponding de- 
crease in the activity adhering to the linings. 


Sex differences in skeletal development of mice 
fed a high fat diet. Martin SILBERBERG AND 
RutuH SILBERBERG. Snodgras Lab., City Hospital, 
and Dept. of Pathology, Washington Univ. School 
of Medicine, St. Louis, Mo. 

In growing mice, the course of the skeletal time 
curve could be accelerated and articular age 
changes produced prematurely by feeding a ration 
of Purina Laboratory Chow with 25% lard added. 
This diet contains adequate amounts of protein, 
carbohydrates, minerals and vitamins. Since the 
female skeleton develops more rapidly and re- 
sponds to hormonal stimulation less conspicuously 
than the male skeleton, it seemed interesting to 
compare the skeletal effects of the high fat diet in 
both sexes. Twenty-six virgin females of strain 
C57 black were fed the high fat diet from the time 
of weaning on and killed together with 26 controls 































































fed the stock ration after }, 1, 2,3, or 5 months’ ob- 
servation. The females fed the high fat diet showed 
better gain in weight and, histologically, faster 
epiphyseal development and earlier onset of 
articular age changes than controls fed the stock 
diet. However, the differences between the 2 groups 
of females were less pronounced than -those 
occurring in corresponding groups of males. The 
weaker reaction of the female may be due to sex 
differences in food intake or to the comparatively 
more advanced physiological age of the fe- 
male skeleton at the beginning of the experiment. 
Whatever the mechanism involved, because of 
their weaker response females are less suited than 
males for studies concerning effects of nutritional 
factors in skeletal growth and ageing. 


Strain differences in skeletal growth and ageing of 
mice fed a high fat diet. RurH SILBERBERG AND 
MARTIN SILBERBERG. Snodgras Lab., City Hos- 
pital, and Dept. of Pathology, Washington Univ., 
St. Louis, Mo. 

Under the influence of a high fat diet, female C57 
mice showed less acceleration of epiphyseal de- 
velopment and articular ageing than males. The 
faster physiological ageing of the female skeleton 
was considered to be a possible cause for this sex 
difference. If this assumption was correct, animals 
belonging to a strain with a rapid rate of skeletal 
ageing (dba) should likewise be less susceptible to 
the influence of such a diet than animals belonging 
toa slowly ageing strain (C57 black). At weaning, 60 
male and female dba mice were put on a diet of 
Purina Laboratory Chow with 25% lard added. 
Together with 48 male and female controls fed the 
stock ration, the test animals were killed after 3, 
1, 2,3, or 5 months’ observation. The dba mice fed 
the high fat diet did not gain more weight than 
their controls kept on the stock ration; the corre- 
sponding C57 males gained 25% and the females 
10% more than their controls. Strain differences 
manifested themselves also histologically: In dba 
males, the high fat diet caused only slight accelera- 
tion of epiphyseal development and articular age- 
ing; dba females were hardly affected. As 
compared with the response of C57 males and fe- 
males, there was thus in both sexes of the 
dba strain a distinctly decreased effect of the high 
fat diet. Possibly, an as yet undetermined age 
change in the growing cartilage may be the com- 
mon denominator for strain and sex differences in 
the response to various nutritional and hormonal 
stimuli. 


Metabolite antagonists in experimental cancer: 
guanazolo. Borts Soxo.orr, JAMES B. Repp 
AND RaymMonp DutTcHER (introduced by LEo 
Lors). Southern Bio-Research Lab., Florida 
Southern College, Lakeland. 

Assuming that cancerous cells, contrary to nor- 
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mal cells, are unable to synthesize guanine from 
adenine, G. Kidder et al. submitted mice, bearers 
of transplanted adenocarcinoma Eo 771 and 
of spontaneous mammary cancer, to treatment 
with guanazolo. In the case of adenocarcinoma, 
treatment started 6 days after transplantation, 
with a daily dose of 0.5 mg. given twice a day. They 
noted a complete inhibition of growth, which re- 
gained its force as soon as the treatment was dis- 
continued. In our experiments we used August 
Rat Carcinoma, a fast-growing tumor which 
never regresses, at least in our strain. Altogether 
200 rats, with an average weight of 180 gm., were 
used for experimentation. Fifty rats were given 
daily injections (subcutaneous) of guanazolo, 
twice a day, with a total daily dose of 40 mg/kg. of 
weight. The treatment was started on the 6th day 
after inoculation when the tumor was of pinhead 
size. We obtained a complete inhibition in 75% 
of tumors (36 rats) with a slow growth in the rest 
of the tumors. At the end of 3 weeks of the treat- 
ment, the average size of the tumor was 2.2 cu. cm. 
against 9.1 cu. cm. in the control group (25 rats). 
At the end of the 3rd week the treated rats showed 
some sluggishness and loss in weight (12% of orig- 
inal weight), with one rat dead. In the 2nd series 
of experiments, the treatment began when the 
tumors had reached the average size of 3.2 cu. cm. 
(50 rats). The dose of guanazolo was increased toa 
daily total dose of 100 mg/kg. of weight. After 3 
weeks of treatment the average size of the tumor 
had increased to 5.6 cu. em. as against 9.9 cu. cm. 
in the control group. This dose, however, produced 
a much stronger toxic effect on the animals with 8 
rats dead at the end of 3 weeks’ treatment while in 
the control group no mortality was observed. His- 
tological examination of the adrenal gland re- 
vealed some pathological changes in the reticular 
and fasciculata zones of the gland. 


Autoantibodies to in vivo damaged kidney. Rela- 
tionship to nephrotoxin. Doucias H. Sprunt, 
Wayne R. Rocers* anp ANNA DEAN DULANEY.* 
Inst. of Pathology, Univ. of Tennessee, Memphis. 
The usual method for production of autoanti- 

bodies (brain, kidney, heart, placenta, liver) has 

consisted of immunization of laboratory animals 
with normal tissues in combination with bacterial 
toxins or other injurious agents. Complement 
fixation, precipitin tests, and collodion agglutina- 
tion have been used for the in vitro demonstration 
of such antibodies. We have employed a new pro- 
cedure, namely in vivo injury of kidneys with 
Staphylococcus toxin and the subsequent use of 
these kidneys for the production of autoanti- 
bodies. The toxin was given to rabbits in 4 daily 
does of 0.1 cc. by the intraperitoneal route, or in 
single doses of 1 cc., incorporated in a water-in-oil 
emulsion with M. tuberculosis (Freund), and intro- 
duced subcutanteously. The kidneys were per- 
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fused with physiological saline solution, portions 
removed for histological examination, and a finely 
divided saline suspension prepared from the re- 
maining tissues. When evidence of the pathologic 
state of the kidneys was obtained these prepara- 
tions were used for immunization of rabbits by 
i.v., i.p., and s.c. routes over a period of 3 or 6 
weeks. The sera of rabbits were used in comple- 
ment fixation tests with kidney (normal and 
damaged) and other rabbit tissues. Sera of rabbits 
which had received normal kidney plus toxin, 
kidney or toxin served as controls. Antibodies 
were demonstrated for all rabbit tissues in sera of 
rabbits who had received damaged kidney or nor- 
mal kidney plus toxin. The highest titers were 
obtained with the anti-damaged-kidney sera and 
the corresponding antigen. These sera were used 
in vivo to test their nephrotoxic property. 


Cytochemical changes in the adrenal cortex of the 
rat following the administration of cortisone. 
Rosert B. Srepsins (introduced by H. C. 
StoerK). Merck Inst. for Therapeutic Research, 
Rahway, N. J. 

Daily subcutaneous administration of cortisone 
acetate (3 mg/day) produced marked atrophy of 
the inner zones of the adrenal cortex, while the 
glomerulosa remained intact. After from 10-42 
days of treatment, the lipoid and ketosteroid-like 
material of the subcapsular zone were, in general, 
unchanged. In contrast, the inner cells of the cor- 
tex showed a marked depletion of these substances. 
Following 42 days treatment, histochemical exam- 
inations demonstrated the almost complete loss of 
these components from the inner zones of the cor- 
text. The glandular parenchyma resumed essen- 
tially a normal appearance within 17 days after 
discontinuance of the drug. 


Marrow extracts affecting blood and marrow leu- 
kocytes. BERNHARD STEINBERG, ALBERT A. 
Dierz* anp Rutu A. Martin.* Toledo Hospital 
Inst. of Med. Research, Toledo, Ohio. 

We extracted from cattle marrow several frac- 
tions which decreased and raised leukocytes and 
platelets in the blood. This presentation deals with 
the extract which lowered leukocytes. The marrow 
was aged at 5° C. for 5 days and at 26° for 2 days. 
Each 1000 gm. were extracted with 500 ml. of water 
at 75° C. for 30 minutes. The fat was discarded. 
The water extract was precipitated with acetone 
at pH 4.5. Residue of 5.2 gm. was suspended in 
water at pH 7 and ammonium sulfate added to 4 
Saturation. The supernatant was dialyzed, fil- 
tered and precipitated with acetone at pu 4.5. 
The residue, 1.2 gm., was suspended in water and 
heated 3 minutes at 95° C. Acetone was added to 
Supernatant at pH 4.5. The residue, 0.66 gm., was 
Suspended in water at pu 8.1 and digested with 
trypsin for 24 hours. The trypsin was inactivated 
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at 80° C. for 30 minutes. Acetone was added to 
supernatant at pu 4.5 and a water soluble residue 
of 0.4 gm. obtained. Each of 50 rabbits were in- 
jected subcutaneously with 0.1 gm. of extract. A 
decrease in blood leukocytes occurred in 4 hours 
and continued for 3-5 days. Greatest decrease was 
88.8%, remaining at 75% of normal for 3 days. 
The bone marrow showed granulocytic hypoplasia 
due to inhibition of maturation. With an increase 
in peripheral leukocytes, immature granulocytes 
appeared. It is postulated that marrow contains 
substances which maintain a physiological equilib- 
rium of blood cells. 


Inhibition of the tuberculin reaction by cortisone 
in vaccinated guinea pigs. H: C. StorerK. Merck 
Inst. for Therapeutic Research, Rahway, N. J. 
The group of diseases which Hench e¢ al. ob- 

served to be benefited by cortisone are generally 
assumed to be due to a hypersensitivity of the 
necrotizing (tuberculin) type. Cortisone is known 
to produce a marked loss of lymphoid tissue. The 
latter for a long time has been suspected to be 
related to antibody formation and has been shown 
to carry the antibody specific to the tuberculo- 
proteins. In sensitized animals a failure of the 
tuberculin reaction (or of anaphylaxis) to appear 
has been observed following a great variety of 
injurious stimuli. It seemed plausible to assume 
that this phenomenon of non specific desensitiza- 
tion may be related to increased adrenal cortical 
activity. Accordingly, the effect of cortisone has 
been investigated in the various types of hyper- 
sensitivity in guinea pigs. It was found that hyper- 
sensitivity of the anaphylactic type was not pre- 
vented with cortisone. In the Arthus reaction, 
cortisone administration reduced the amount of 
fluid exudation, but not the cellular infiltration 
in the tissues. The amount of necrosis and of 
hemorrhage was not appreciably diminished. In 
guinea pigs vaccinated with heat killed human 
tubercle bacilli, the tuberculin reaction could not 
be elicited when cortisone was administered prior 
to the injection of old tuberculin. Previously, a 
reduction of antibody concentrations has been 
observed following the administration of corti- 
sone. It is therefore likely tl t the suppression of 
the tuberculin type of hypersensitivity, is at least 
in part related to an increased degradation of 
antibody protein by cortisone. 


Alterations of cytoplasmic basophilia in liver 
injury and its relation to serum proteins. PauL 
B. Szanto,* Hans Popper, Dieter Kocu- 
WEsER* AND J. DE LA Huera@a.* Hektoen Inst. 
for Med. Research and Depts. of Pathology, Cook 
County Hospital and Northwestern Univ. Med. 
School, Chicago, Il. 

The alterations of cytoplasmic basophilic mate- 
rial in various examples of human and experi- 
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mental liver injury were studied and in the humans 
correlated with serum proteins. This material was 
identified as ribonucleic acid by pyronine, thio- 
nine, gallocyanin, azure II and by specific diges- 
tion with ribonuclease. The RNA of the liver cells 
was reduced in various forms of liver damage such 
as viral hepatitis, toxic hepatitis and active cir- 
rhosis and less so in even long-standing biliary 
obstruction. It appeared increased in tumors, re- 
generating and compressed liver cells. It was 
similarly decreased in various forms of experi- 
mental liver cell damage. In chronic liver injury 
the decrease ran parallel with nucleolar changes. 
In individual human cases it ran parallel to reduc- 
tion of serum albumin. In liver diseases, especially 
so in viral hepatitis and active cirrhosis, the cyto- 
plasm of the Kupffer cells and the mesenchymal 
cells in portal triads revealed marked RNA reac- 
tion. Markedly bile-laden Kupffer cells, even if 
proliferated, were free of RNA as chiefly seen in 
obstructive jaundice. In the human the RNA in 
Kupffer cells and other mesenchymal cells oc- 
curred mainly in conditions with elevated serum 
gamma globulin. RNA reaction in hepatic epi- 
thelial and mesenchymal cells seems to indicate 
cellular activity. The results support the opinion 
that albumin is formed by the hepatic epithelial 
cells and indicate that at least some gamma glob- 
ulins are formed by the Kupffer and portal mesen- 
chymal cells. The latter process appears stimu- 
lated by most forms of liver damage. 


Study of fibro-elastic intimal arteriosclerosis fol- 
lowing hypothermal medial degeneration of 
young and old rabbits. C. Bruce Tay.or,* 
Davip Bautpwin* anp GEeorGE M. Hass. Rush 
Lab. of Pathology, Presbyterian Hospital, in 
affiliation with Univ. of Illinois College of Medi- 
cine, Chicago. 

Local lesions were produced in aortas of juvenile 
and senile rabbits with a hypothermal instrument. 
Animals were killed at intervals up to 24 weeks. 
Lesions were studied microscopically. Aneurysmal 
dilatation occurred immediately. Inflammatory 
reaction was insignificant at any stage. Degenera- 
tion of medial smooth muscle was advanced one 
week after injury and complete at 2 weeks. Elastic 
lamellae were fragmented at 2 weeks. Medial 
calcification appeared at 3 weeks and was com- 
plete at 5 weeks. In juvenile rabbits calcium 
slowly resorbed. In senile rabbits cartilage and 
bone appeared. Lesions of juvenile rabbits gradu- 
ally contracted; those of senile rabbits showed 
persistent aneurysmal dilatation. Intimal pro- 
liferation with collagen deposition began at 2 
weeks and was complete at 5 weeks. Intimal pro- 
liferation was much greater in juvenile rabbits. 
In all animals new formation of elastic tissue was 
apparent in the thickened intima in 3 weeks. At 
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24 weeks, elastic fibrils in the proliferated intima 
resembled normal medial elastic lamellae. Smooth 
muscle cells appeared in the thickened intima at 
2 weeks. At 6 weeks they were occasionally as 
abundant as those in normal media. At 4 weeks, a 
new internal elastic membrane was detectable. 
It was almost completely formed at 20 weeks. 
Since proliferated intima provided a matrix for 
new elastic tissue lamellae and smooth muscle 
cells, quantities of all elements were much greater 
in juvenile rabbits. Essentially, a new vessel wall 
was partly reproduced within the framework of 
the proliferated intima. 


Action of 4-amino-pteroylglutamic acid on the 
early pregnancy of rats and mice. J. B. Torerscu 
AND F.S. Puiips (introduced by C. P. Ruoaps). 
Pharmacology Section, Division of Exper. Chemo- 
therapy, Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 
4-Amino-pteroylglutamic acid was given to preg- 

nant mice and rats in small doses which caused 
transient depletion of their marrow to approxi- 
mately half its cellular contents. The mothers 
were not otherwise affected significantly. The 
compound when given in the first week of preg- 
nancy produced death of the foeti but when given 
during the second week the litters survived. A 
single observation in a bitch suggested a similar 
action in this species. The results of these experi- 
ments and their bearing on fertility, seasonal 
breeding, spontaneous abortion and chlorosis are 
shortly discussed. 


Sarcomatoid growths resulting from mammary 
carcinoma cells that had sojourned in immune 
mice. HELENE WALLACE TOOLAN* AND JOHN G. 
Kipp. Dept. of Pathology, New York Hospital- 
Cornell Med. Center, New York City. 

Tumors often result when the cells of a trans- 
plantable C3H mammary carcinoma are trans- 
ferred back to susceptible C3H hosts after several 
days’ sojourn in the subcutaneous tissues of A 
mice immune to them, as previous studies have 
shown (Federation Proc. 8: 360, 373, 1949). The 
growths, however, are not mammary carcinomas 
but fibrosarcomas, as judged histologically. This 
has proved true in 13 of 15 experiments; in no 
instance have ordinary mammary carcinomas been 
obtained from cells that had lain as long as 6 days 
in the subcutaneous tissues of immune hosts. 
The sarcomatoid growths are comprised of svindle- 
shaped cells that often lie whorled in parallel 
bundles and regularly produce large amounts of 
collagen. One of them has been transplanted in 
series in C3H hosts; during many months its cells 
have retained their elongated form and continued 
to lay down collagen. They differ notably from 
the polyhedral elements that comprise the trans- 
plantable mammary carcinoma, and they con- 
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tinue to arrange themselves in bundles that differ 
distinctively from the solid cords and pseudo- 
papillary masses of the original growth, a car- 
cinoma simplex alveolare. It is noteworthy, how- 
ever, that some time ago, after repeated transfers, 
a small proportion of the cells of the mammary 
carcinoma, especially those at the margins of the 
syncytial masses, assumed a more elongated form 
and were not infrequently surrounded by small 
amounts of collagen. 


Lipo-protein of Gaucher’s Disease. L. L. Uzman 
(introduced by SipNEY FarBER). Children’s Med- 
ical Center, Boston, Mass. 

The spleens of two cases of Gaucher’s Disease 
were removed surgically, frozen in dry ice and 
processed as follows. 100 gm. of tissue were first 
extracted with 500 ml. cold distilled water in a 
Waring blendor. Following centrifugation, the 
residue was next extracted with cold 10% NaCl. 
This was centrifuged at 9,000 g and the residue 
again extracted at +5° C. with 10% NaCl for 16 
hours. This second saline extract was centrifuged 
at 9,000 g and supernatant diluted with 7 vols. 
distilled water. After 24 hours standing in the cold, 
the ppt. was collected, dissolved in 4% NaCl, 
alkali added to pu 8.0 then brought to pu 4.2 with 
acid. The precipitate was collected, re-dissolved 
and re-precipitated in the same manner 4 times, 
dialyzed and lyophilized. The fluffy white mate- 
rial thus obtained is a lipo-protein containing 62% 
lipid. The lipid moiety is kerasine and accounts 
for more than 70% of the total tissue cerebroside. 
The lipid is very strongly bound, being split from 
the protein only after 6} hours boiling with 
CHCl;:CH;OH, or on treating the lipo-protein 
with 8m-guanidine hydrochloride. Osmotic pres- 
sure data reveal a number-average M wt. of above 
300,000 for this lipo-protein which also exhibits a 
high organic anion affinity comparable to serum 
albumin. No free —SH groups are detectable be- 
fore denaturation, and the intact lipo-protein is 
resistant to tryptic and catheptic digestion. It 
appears that the lipid in Gaucher’s Disease is 
‘bound’ within the cell as a lipo-protein. 


Quantitative relations between acute hepatic ne- 
crosis and survival in rabbits. Gorpon Vaw- 
TER,* GEORGE M. Hass anv C. Bruce Tay or.* 
Rush Lab. of Pathology, Presbytertan Hospital, 
in affiliation with Univ. of Illinois College of 
Medicine, Chicago. 

Albino rabbits, weighting 3-9 pounds were used. 
During ether anesthesia, the liver was exposed 
surgically. Using partial aseptic precautions, mul- 
tiple local areas of acute necrosis were produced 
in the liver by direct application of an instrument 
cooled to —60° C. Experience indicated that if 
animals survived for 3 days they would show no 
future symptoms attributable to the hepatic 
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injury. Hence, experiments were terminated either 
by death following hepatic damage or by killing 
the animal at the end of 3 days. Bacteriologic 
studies were made. The liver was removed and 
its weight and volume were determined. Volume 
of acute hepatic necrosis was calculated from 
direct measurements of multiple sharply defined 
lesions. No anaerobic or significant aerobic bac- 
teria were isolated from the liver. Results indi- 
cated that the most important factor responsible 
for death was the volume percentage of liver, 
rendered non-viable by freezing. A second factor, 
the area of contact between normal and non-viable 
hepatic tissue, was also important. By combining 
these 2 factors an index for defining with con- 
siderable accuracy, the relations between acute 
hepatic necrosis and survival of the animal was 
established. This affords a quantitative basis for 
further study of causes of death and of associated 
degree of renal damage observed in these animals. 
The principal advantages of the method are that 
the hepatic damage is quantitatively and quali- 
tatively reproducible and that no other organ is 
directly damaged by the method of producing 
acute hepatic necrosis. 


Demyelinization induced experimentally by means 
of lipase. F. SterpHEN VoGEL (introduced by 
Joun G. Kipp). Dept. of Pathology, New York 
Hospital-Cornell Med. Center, New York City. 
Purified lipase made from hog pancreas has 

regularly produced focal areas of demyelinization 

when injected intracerebrally in rabbits. The le- 
sions became manifest within 48 hours and per- 
sisted for at least ten days. They were charac- 
terized by complete loss of myelin and moderate 
gliosis with little or no destruction of other neu- 
ronal structures and no noteworthy inflammation, 
in these respects resembling closely the plaques 
of multiple sclerosis. The demyelinization was 
often accompanied by paresis. Neither resulted 
when trypsin and chymotrypsin were injected 
intracerebrally in control animals. An area of 
demyelinization involving the basal ganglia, to- 
gether with atrophy of the regional ganglion cells 
without inflammation, developed following re- 
peated injections of lipase intravenously in a 
single rabbit. When segments of normal spinal 
cord from various species were incubated with 
solutions containing the purified lipase, demye- 
linization regularly resulted, the change being 
similar to that produced by the plasma of patients 
with multiple sclerosis (Arch. Neurol. & Psychiat. 

23: 713, 1930; 27: 367; 27: 375, 1932). Trypsin and 

chymotrypsin likewise again failed to produced 

this effect in control experiments. 


Adenosinase, adenase and xanthine oxidase of 
lymphoid tissues. BERNARD M. WaGNER* AND 
Wiuuram E. Enricn. Philadelphia General Hos- 
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pital and Graduate School of Medicine, Univ. of 

Pennsylvania, Philadelphia. 

The enzyme content of lymphoid tissues asso- 
ciated with nucleoprotein chemistry has been 
studied by Barnes. Using a bio-assay method, he 
found that these tissues excelled in adenosinase. 
As the enzyme is important in nucleoprotein 
synthesis, and this appears to be closely related to 
antibody formation, it was hoped that a system- 
atic study of the various enzymes present in the 
lymphoid tissues associated with nucleic acid 
metabolism would throw light on the protein- 
synthesizing function of their cells. The method 
of differential ultra-violet spectrophotometry of 
Kalckar was employed. The results obtained will 
be presented and discussed. 


Obesity and food requirements of albino mice 
following administration of goldthioglucose. S. 
H. Wax.er* anp G. Brecuer. Army Med. Dept. 
Research and Graduate School and National Insts. 
of Health, Bethesda, Md. 

Brecher and Waxler recently reported the ex- 
perimental production of obesity in mice by single 
injections of goldthioglucose. About 30% of the 
survivors of a toxic dose of the compound reached 
weights of 50-80 gm. 6-12 months after injection. 
The excess weight was due to a marked increase of 
depot fat, but no morphologic changes were found 
in any organs except for a centrolobular fatty 
infiltration of the liver. A study of the food re- 
quirements of the injected mice showed that the 
food consumption of injected animals which be- 
come obese was increased both during the first 3 
months of rapid weight gains and during a subse- 
quent 3-month period of relatively slight addi- 
tional increments in body weight. The obese 
animals tolerated prolonged starvation (up to 19 
days) utilizing practically all of their excess fat 
during that period. On refeeding, the animals 
regained their pre-starvation weights, but weight 
gains could be delayed by restriction of food in- 
take. 


Cellular dynamics in intestinal mucosa, quantita- 
tive measurements of effects of antimitotic 
agents, effect of nitrogen mustard on cell divi- 
sion and differentiation. BanicE WEBBER,* BEN- 
JAMIN R. Crara* AND NaTHAN B. FRIEDMAN. 
Division of Labs. and Dept. of Radiotherapy, 
Cedars of Lebanon Hospital, Los Angeles, Calif. 
Mitotic counts are easily performed on sections 

of rat duodenum. By doing counts at intervals 

after treatment with various agents clear-cut 
curves of antimitotic activity, for example, may 
be obtained. There is usually a period of excessive 
mitotic activity which follows the phase of de- 
pression by irradiation or nitrogen mustard. It is 
simple by this method to appraise the effects of 
combinations of these agents with various time 
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and dosage factors. Study of rats treated with 
nitrogen mustard reveals that the inhibition of 
mitotic activity without interference in the dif- 
ferentiation of goblet cells which characterizes 
radiation reaction in the rat duodenum (J. Ezper, 
Med. 81: 553, 1945) can be duplicated by this agent. 


Histologic and enzymologic changes in lungs of 
rabbits with airborne tuberculosis. CHAr.es 
Weiss, Marrat L. Boyar* anp H. L. Rar- 
CLIFFE.* Jewish Hospital and Penrose Research 
Labs., Zoological Society, Philadelphia, Pa. 
Female albino rabbits were infected with either 

a human virulent strain H37-Rv or a bovine, 

Ravenel culture of tubercle bacilli, employing the 

Wells apparatus for the quantitative study of 

droplet nuclei infection (Am. J. Hyg. 47: 1948). 

In animals killed 52 days after infection when the 

tuberculin reaction was positive, the lungs showed 

from 10 to 16 discrete tubercles, about 10 mm. in 
diameter and protruding about 5 mm. above the 
pleural surface. In the interior of the tubercles 
there were distinct areas of caseation surrounded 
by inflammatory zones. Numerous small, scat- 
tered secondary tubercles were also observed. 

Employing chemical methods previously described 

(Proc. Soc. Exper. Biol. & Med. 72: 236, 1949) it 

was shown that caseous material, which had been 

freed as far as possible from surrounding inflam- 
matory tissue, is not enzymatically inert but 
hydrolyzes BAA and LA. However, its rate of 
hydrolysis is very much slower than that of the 
surrounding inflammatory ‘wall.’ Other rabbits 
were infected with either human or bovine tubercle 
bacilli by means of the Wells apparatus and, 6 to 

7 weeks later, exposed in the same manner to 

aerosol solutions of P.P.D. in doses of approxi- 

mately 8 X 10-3 mg. These animals were killed 48 

hours later. The tubercles now presented increased 

areas of caseation which showed decreased density 
and an increased tendency toward liquefaction. 


Cytoplasmic reactions of hepatic parenchymal 
cells to experimental injury in rodents and dogs. 
W. Lane WILLIAMS AND ALBERT J. GREENBERG.* 
Depts. of Anatomy and Medicine, Univ. of Min- 
nesota, Minneapolis. 

Liver injury was produced in: mice by CC] or 
by starvation for 1-8 days; dogs by CCl, for 5 
days-1 year, by starvation for 35 days or low pro- 
tein diets for 30-300 days (3% to 10%, with and 
without a large intake of alcohol): and young rats 
by a low protein-high fat diet for 4-8 weeks. Initial 
lesions were centrilobular and mutual cytoplasmic 
respones were a decrease in ribonucleic acid, & 
positive alkaline phosphtase reaction (absent in 
normal liver cells) and beginning liposis. In die- 
tary deficient animals fat deposition was progres- 
sive. In CCl,-treated animals necrosis of central 
cells ensued. Continued treatment (dogs) with 
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CCl, produced massive cirrhosis with parenchyma 
consisting of nodules of hyperplastic cells. Such 
cells were large and hyperbasophilic (cytoplasm). 
Considerable basophilia remained after digestion 
with ribonuclease but was removed by the tri- 
chloroacetic acid (Schneider) method for extrac- 
tion of nucleic acids. Significant cirrhosis did not 
occur in dogs on low protein diets (with or without 
alcohol). Such livers were fatty. Most parenchy- 
mal cells contained fat and were hypobasophilic, 
but other cells were non-fatty and hyperbasophilic 
like those of chronic CCl,-treated dogs. It seems 
significant that a decrease in cytoplasmic baso- 
philia of centrilobular cells was an obvious reac- 
tion in 3 species to several methods of liver injury. 
A similar hypobasophilia was produced in extra- 
central cells by treating sections with ribonu- 
clease. Trichloroacetic acid removed all cyto- 
plasmic basophilia and Feulgen-positive nuclear 
material. 


Protective action of sulfa drugs against CCl, 
poisoning in mice. J. WALTER WILSON, ELiza- 
petH H. Lepuc AnD Lots E. ARNOLD (introduced 
by H. S. N. GREENE). Dept. of Biology, Brown 
Univ., Providence, R. I. 

That the more soluble sulfa drugs, ictindnites 
sulfanilamide, protect rats against liver damage 
by CCl, was reported by Leach and Forbes (Proc. 
Soc. Exper. Biol. & Med., 51: 47-48). We have 
investigated in mice the effect of sulfanilamide 
and also of sulfaguanidine and formosulphathia- 
zole, which are poorly absorbed. Young adult 
mice were placed on a low fat (8%) or high fat 
(26%) semi-snythetic diet. Experimental animals 
received in the diet one of the following: 0.1% 
sulfanilamide, 0.5% sulfaguanidine, 2.0% sulfa- 
guanidine, or 0.5% formosulphathiazole. After 
three days on the diet they were injected subcu- 
taneously with 0.1 cc. of a 40% solution of CCl, in 
sesame oil. Animals were sacrificed on the second 
and third days afterward, and the livers studied 
histologically. Animals with CCl, but without 
sulfa drugs showed somewhat less liver injury on 
the low fat than on the high fat diet. From } to } 
of the lobule was necrotic. There was about the 
same injury with the formosulphathiazole. The 
0.5% sulfaguanidine group showed very much less 
injury, and there was practically none in the 2.0% 


sulfaguanidine or the 0:1% sulfanilamide groups. 


In the sulfaguanidine groups, the only indication 
of CCl, poisoning was a reversible hydropic change 
in the liver cells; e.g. in the two day, 2% sulfa- 
guanidine livers there were many ‘‘balloon cells’’, 
Which had recovered by the third day. The pro- 
tective action of these sulfa drugs seems to be 
related to the degree of absorption from the in- 
testine. 
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Rate of clearance from blood of “I tagged plasma; 
determinations of cell and plasma volumes with 
radioisotopes and Evans blue. L. Wisu,* R. H. 
Storey* anp J. Furtu. Oak Ridge Natl. Lab., 
Biology Division, Oak Ridge, Tenn. 

Rabbit and dog plasma were tagged with "J. 
The technic of Fine and Seligman was modified 
by removing the excess of unbound inorganic 
iodide by passage through an anion-exchange 
column. Seventeen rabbits were given a total body 
exposure of 1000 r of x-rays. Pairs of x-rayed and 
normal rabbits were injected intravenously with 
tagged homologous or heterologous plasma from 
1-13 days after irradiation. Samples of blood were 
withdrawn at various intervals after injection 
and the relative activity of the “I in the plasma 
measured. Both homologous and _ heterologous 
plasma disappeared from the blood faster in the 
irradiated than in the normal rabbits. This differ- 
ence was greater with homologous plasma. The 
highest concentration of radioactivity in the 
plasma, 3-5 minutes after injection, was taken to 
indicate the plasma volume. This volume, calcu- 
lated in percentage of body weight, was less in 
animals that had been injected with homologous 
plasma, 4-13 days after irradiation, than in the 
normal rabbits. Evans blue plasma values deter- 
mined on several of these animals were consist- 
ently higher than those obtained with iodinated 
plasma. ®P tagged erythrocytes of the rabbits 
reintroduced in the animal likewise disappeared 
faster in irradiated than in normal animals. 
Experiments are being performed to obtain infor- 
mation on the meaning of these differences ob- 
served between x-rayed and normal rabbits. 


Influence of estrogenic hormone on calcium and 
phosphorus balances in osteogenesis imper- 
fecta congenita. Harry H. Womack, Jr.,* HItpa 
F. WrEesE* anp ARILD E. Hansen. Dept. of Pedi- 
atrics, Univ. of Texas Med. Branch, Galveston. 
A 4-month old negro male infant with marked 

osteoporosis and bodily deformity due to numer- 

ous fractures because of osteogenesis imperfeca 
of the congenita type was studied. He was placed 
on a metabolic frame and given a weighed milk 
diet with vitamin supplements considered ade- 
quate to meet his fundamental nutritional re- 
quirements. The control period comprised two 

3-day and two 6-day intervals for a total of 18 

days, the separate urine and stool collections 

beginning after the patient had been on the experi- 
mental diet for over 2 weeks. The total calcium 

intake was 11.483 gm. and the output, urine 0.766 

gm. and stool 8.439 gm., the phosphorus intake was 

8.542 gm. and the output, urine 2.603 and stools 

3.458 gm. Estrogenic substance, Progynon B 

(Schering) 1, ml. intramuscularly was given for 
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30 days, the diet and other conditions remaining 
unaltered. The calcium intake was 20.963 gm. and 
the output, urine 0.499 and stool 15.865: the phos- 
phorus intake was 15.779 gm. and the output, 
urine 5.033 and stools 6.471. The average daily 
urinary calcium decreased following the adminis- 
tration of the estrogenic substance. However, 
average daily calcium retention was 0.154 gm. for 
the control period and 0.153 for the estrogen 
period. Somewhat less phosphorus was retained 
during the administration of the estrogen, the 
daily average retention being 0.234 and 0.142 
respectively for the control and estrogen periods. 
Roentgenograms revealed no change in the degree 
of osteoporosis. Estrogenic substance was con- 
tinued for a short time thereafter without stool 
and urine collections. Fractures continued to 
occur with slight trauma. 


Excretion and tissue distribution of C' following 
intravenous injection of labeled plasma pro- 
tein. C. L. Yurie, B. G. Lamson,* L. B. ANDER- 
son, JR.* anD G. H. Wuippie. Dept. of Pathol- 
ogy, Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N.Y. 

Plasma with a high C™ content, from a donor 
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dog which had been fed pt-lysine labeled with 
C™ in the ¢ position, was collected at a time when 
at least 98% of the total plasma activity was pres- 
ent in the plasma proteins. Following intravenous 
injection of this labeled plasma into a recipient 
dog, the C'* content of aliquots of expired CO, was 
measured at intervals during a 48-hour period. A 
low and diminishing amount of the isotope was 
observed in these samples which indicated that 
not more than 6-7% of the dose was eliminated by 
this route during the period of the experiment. 
Urinary excretion accounted for loss of less than 
1% of the injected C'*. The rate of decline of the 
plasma protein activity in the recipient dog con- 
firmed the previously reported conclusion that 
plasma proteins are utilized and replaced at a 
minimum rate of 10%/24 hours. Following vivi- 
perfusion at 48 hours, significant amounts of 
activity, predominantly in protein, were detected 
in all tissues examined. The liver alone contained 
as much as 6.8% of the dose. The findings in this 
experiment are consistent with the theory of a 
rapid and labile exchange between plasma and 
tissue proteins, evolved from past metabolism 
studies. 





AMERICAN INSTITUTE OF NUTRITION 
Thirty-first Annual Meeting 


Atiantic City, New JERSEY, Aprit 17-21, 1950 


(An asterisk * following an author’s name indicates “by invitation’’) 


Riboflavin deficiency in dogs produced by 2-acetyl- 
aminofluorene. JAMES B. ALLISON AND ARTHUR 
W. WaseE.* Bureau of Biological Research, Rut- 
gers Univ., New Brunswick, N.J. 

Feeding 0.03% 2-acetylaminofluorene in a syn- 
thetic diet to adult dogs produced a riboflavin de- 
ficiency which was characterized clinically by a 
seborrheic erythema with alopecia, a condition 
which was cured rapidly by increasing the ribo- 
flavin intake. Riboflavin retention tests demon- 
strated that the excretion of vitamin in the 
animals with lesions was greatly reduced below the 
controls. The riboflavin content of the livers of 
dogs with lesions was approximately 15 gamma per 
gram of tissue which is about half the amount 
found in the controls. The drug also reduced the 
riboflavin associated with the bacterial flora of the 
intestinal tract. A deficiency was not produced on 
a riboflavin-free diet in the absence of the drug. It 
was demonstrated that dogs fed the riboflavin-free 
diet had a normal riboflavin content of the feces 
and liver and that the retention of the vitamin was 
the same as in the controls. It was shown that the 
absorption of vitamin could be adequate from the 
region of the intestine where the bacteria 
were most abundant. These experiments indicate 
that a riboflavin deficiency can be prevented by 
the synthesis of vitamin in the bacterial flora of 
the intestinal tract and that 2-acetylaminofluorene 
will reduce the vitamin content of the bacterial 
culture in the feces as well as the content of the 
animal tissues. Continued feeding of the drug in- 
duced hepatomas in some and depletion of protein 
stores in all dogs. 


A folic acid-derived growth factor for Leuconostoc 
citrovorum in human urine. R. M. ANKER,* J. W. 
BorHNE* AND ARNOLD D. WE tcu. Dept. of Phar- 
macology, Western Reserve Univ. School of Medi- 
cine, Cleveland, Ohio. 

Urine contains a factor which stimulates the 
growth of Leuconostoc citrovorum 8081 under con- 
ditions where pteroylglutamic acid (PGA) does 
not itself cause growth of the organism. As noted 
by Sauberlich (J. Biol. Chem. 181: 467, 1949), ad- 
ministration of PGA greatly increases the urinary 
excretion of the citrovorum factor. In man, the 
effect of PGA on urinary excretion is subject to in- 
dividual and daily variations which, in part, appear 
to be due to constituents of the diet; however, 


the amount excreted remains roughly propor- 
tional to the amount of PGA ingested. Concentra- 
tion of the factor from the urine of individuals in- 
gesting 50-100 mg. of PGA daily has been attained. 
Unmodified PGA is removed on Amberlite IR-4B 
without significant loss of activity for L. citro- 
vorum, while activity for L. casei is greatly 
reduced. The factor behaves as an anion in alkaline 
media, is unionized at neutrality, is very unstable 
below pu 3, and is adsorbed strongly on Darco G- 
60 charcoal (pH 5-6) from which it is eluted by am- 
moniacal ethanol. Counter-current distribu- 
tion, utilizing pyridine and aqueous sodium 
carbonate, yields a product with ultraviolet ab- 
sorption suggesting the presence of a pteridine 
derivative. On paper strips, the factor in untreated 
urine moved but little with 2,4,6-collidine; with 
2,4-lutidine either 2 or 3 zones of activity were ob- 
tained; while with butanol-acetic acid only one 
band resulted (with much loss of activity, as ex- 
pected). The partially purified factor from urine 
gave but one band with 2,4-lutidine. Further stud- 
ies on the concentration and properties of the 
factor are in progress. 


Inactivation of biotin by hydrochloric acid. A. E. 
AXELROD AND Ktaus Hormann. Inst. of Pathol- 
ogy, Western Pennsylvania Hospital and Dept. of 
Chemistry, Univ. of Pittsburgh, Pittsburgh, Pa. 
In the course of studies involving the utilization 

of different microorganisms for the assay of biotin 

in natural products, it was observed that hydro- 
chloric acid extracts of grass juice powder 
possessed growth-promoting activity for L. ara- 

binosus and S. cerevisiae but not for L. casei and S. 

fecalis. In contrast, sulfuric acid extracts of grass 

juice powder, as well as hydrochloric acid extracts 
of a large number of other natural products, were 
active for all 4 organisms. In attempts to elucidate 
the mechanism of the effect of hydrochloric acid 
upon grass juice powder the following observations 
were made: /) Autoclaving of extremely dilute 
solutions of biotin with hydrochloric acid resulted 
in almost complete loss of their growth-promoting 
potency for L. casei and S. fecalis and approxi- 
mately 50% loss for L. arabinosus and S, cerevisiae. 

Autoclaving with sulfuric acid was without dele- 

terious effect. 2) Solutions of oxybiotin were not 

affected by autoclaving with either hydrochloric 
or sulfuric acid and 3) biotin sulfoxide was as ac- 
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tive as biotin for L. arabinosus and S. cerevisiae on 
a molar basis, and inactive for L. casei or S. fecalis. 
In view of the fact that biotin sulfone is inactive 
under these conditions for the 4 organisms, it is 
postulated that hydrochloric acid converts dilute 
solutions of biotin into a mixture of biotin 
sulfoxide and biotin sulfone. Experiments are 
presented which are in agreement with the concept 
that many natural materials are capable of pre- 
venting the conversion of biotin to its sulfoxide 
and sulfone through the action of hydrochloric 
acid. Such a ‘protective’ action is absent in grass 
juice powder. 


Deposition of thiamine, riboflavin, and panto- 
thenic acid in placental and fetal tissues as a 
basis for estimating vitamin requirements for 
normal reproduction in rats. MARGARET Bar- 
RETT,* HarvyE LEwis* AND GLADYS EVERSON. 
Nutrition Lab., Home Economics Section, Iowa 
Agricultural Exper. Station, Iowa State College, 
Ames. 

Rats fed a modification of the Steenbock stock 
ration have been killed at intervals during preg- 
nancy so that data could be secured on the 
quantity of vitamins present in fetal and placental 
tissues at any stage of pregnancy. Analyses for 
thiamine, riboflavin and pantothenic acid concen- 
trations have been completed for such tissues. 
Since reproductive performance was known to be 
slightly more uniform among stock animals of our 
colony during second pregnancies, the second 
pregnancy was chosen for study. Females included 
in the present experiment, therefore, were known 
to have borne one satisfactory litter and were pro- 
ducing at least 9 young at the time they 
were killed. The concentrations of the vitamins of 
the uterus and its contents were determined for 
non-pregnant females and for rats in the 6th, 10th, 
llth and 12th days of pregnancy. From the 13th 
day to parturition, animals were killed at one day 
intervals and both fetal and placental tissues were 
assayed. The results of this study bring out some 
interesting differences in the vitamin needs of the 
rat at various stages of pregnancy. 


Effect of pyridoxine deprivation on amino acid 
metabolism in rats. J. R. Beaton,* R. M. Bat- 
LANTYNE,* R. E. Lau,* A. SrecKLEY* AND E. W. 
McHenry. Dept. of Public Health Nutrition, 
Univ. of Toronto, Toronto, Canada. 

To determine the relation of pyridoxine to amino 
acid metabolism, alanine was given intraperito- 
neally to fasting rats. Atsuitable intervals after ad- 
ministration of alanine, animals were killed to ob- 
tain blood for the estimation of urea, uric acid, 
glutamic acid, a-amino nitrogen and sugar. Com- 
parison was made between rats which had received 
pyridoxine and ones which had been deprived of 
that vitamin. The degree of deprivation was de- 
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termined by microbiological assay of liver stores 
of vitamin Bes. Pyridoxine insufficiency had no 
apparent effect on the production of urea, sugar, 
and glutamic acid after alanine administration, 
but there seemed to be delayed utilization of all 
of the metabolites studied. Blood concentration, 
as measured by packed cell volume, accounted for 
only a small proportion of the observed effects. 
The evidence indicated that pyridoxine depriva- 
tion, to the extent attained, did not interfere with 
the transamination of alanine to glutamic acid but 
did, possibly, delay deamination. 


Influence of low levels of protein on heat produc- 
tion. ALEx Biack. K. H. Mappy* anp R. W. 
Swirt. Dept. of Animal Nutrition, Pennsylvania 
State College, State College, Pa. 

This study represents a continuation of previous 
on the same general subject (ForsEs, et al. J. 
NvuTRITION, 28: 189, 1944) in which it was found 
that the heat production of rats decreased with 
increased protein content of isocaloric diets. The 
protein content of the diets ranged from 10 to 45%. 
The experiment reported here was designed to in- 
clude diets of lower protein content than were pre- 
viously employed, namely, 6, 8, and 10%. All ra- 
tions were compounded to be equicaloric and to 
contain approximately the same amount of vita- 
mins and minerals. The experimental subjects 
were male weanling albino rats fed by the paired- 
method modified to include three littermate ani- 
mals in a group, with one rat fed each level of pro- 
tein studied. The heat production was measured 
by the body balance procedure involving analysis 
of control animals at the start of the experiment 
and the experimental subjects at the end. The 
average live weight of the three groups increased 
during 10 weeks from 48 grams at the start of the 
experiment to 123, 150, and 169 grams at the end 
for the 6, 8 and 10% protein groups respectively. 
Other data to be determined include metabolizable 
energy, nitrogen in the urine and feces, body gain 
of energy as protein and as fat and the heat pro- 
duction. 


Toxociological studies of a new mercurial diuretic: 
8-(beta-acetoxymercuri-gamma-methoxy- 
propyl) -3-carboxycoumarin - theophylline (EN- 
564). HAROLD BLUMBERG, ALBERT SCHLESINGER* 
AND S. M. Gorpon.* Research Labs., Endo Prod- 
ucts Inc., Richmond Hill, N. Y. 

A new mercurial diuretic, 8-(beta-acetoxy- 
mercurigamma-methoxypropyl)-3-carboxy - cou- 
marin-theophylline, designated as EN-564, was 
synthesized in our laboratories. Clinical trials by 
Shapiro and Weiner have demonstrated that the 
intramuscular administration of EN-564 produces 
an effective and satisfactory diuresis in humans. 
In this compound the propyl group is attached to 
a ring carbon atom instead of to the carbamido 
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nitrogen of the currently available mercurial diu- 
retics. Dissolved as the sodium salt at pu 7.3, EN- 
564 forms a stable solution containing 136 mg/cc. 
of the compound, or 39 mg/cc. Hg, which is the 
customary strength of mercurial diuretics for 
clinical use. The acute toxicity of EN-564 was de- 
termined in several species. The following values 
were found for the LDso + S.E., in mg. Hg/kg.: in- 
travenous—mouse 40.5 + 1.7, rat 9.8 + 0.82, rab- 
bit 7.4 + 1.4; intramuscular—rat 12.3 + 0.48, rab- 
bit 10.5 + 1.0; subcutaneous—mouse 83 + 2.6; 
oral—rat 238 + 11. These values, as well as those 
obtained for the estimated LDs0, indicate that EN - 
564 has approximately the same acute toxicity as 
the currently used mercurial diuretics. In a side- 
by-side comparison, the following values for the 
i.m. LD5o in rats were obtained: mersalyl-theophyl- 
line 10.8 + 0.20; EN-564 11.8 + 0.17. Similarly, a 
subcutaneous comparison in mice gave: mersalyl- 
theophylline 74 + 4.4, meralluride 84 + 2.1, and 
EN-564 83 + 2.6. In a chronic toxicity study, 
young rabbits received weekly i.m. injections of 
EN-564 for 6 months. The rabbits tolerated the 
drug and gained weight at dosages as high as 8 mg. 
Hg/kg/wk. This level corresponds to 0.20 cc/kg. 
of the EN-564 solution, or approximately 5 times 
the clinical dosage. ‘ 


Effect of dietary level of tocopherols on their 
metabolism in swine. J. W. Bratzier,* J. K. 
Loosu1, V. N. Krukovsky* ano L. A. MAYNARD. 
Depts. of Animal Husbandry, Dairy Industry, and 


Biochemistry and Nutrition, Cornell Univ., 

Ithaca, N.Y. 

Five male weanling pigs were fed a tocopherol- 
low purified ration consisting of 25% casein, 40.3% 
starch, 25% corn sugar, 4% fiber, 0.2% methionine, 
5% minerals, and liberal quantities of 9 vitamins. 
Two animals served as controls and the other 3 re- 
ceived supplements of mixed tocopherols in the 
form of a concentrate at the following levels in mg 
100 Ibs. of live weight daily: 133.5, 2,500, and 5,000. 
All animals were alsughtered after 75 days on the 
experimental diet. Samples of whole blood, liver, 
heart, kidney, spleen, muscle and fat from 5 dif- 
ferent storage sites were analyzed for their con- 
tent of total and y-plus 5-tocopherols using molec- 
ular distillation. Blood plasma was analyzed by 
the usual extraction procedure. Iodine and thio- 
cyanogen values were determined on all samples of 
fat. With each increase in the level of tocopherols 
ingested, the tocopherol content of the tissues in- 
creased. The increases were most marked in the 
liver and body fats. Analyses of blood plasma and 
whole blood showed that the cells contained 
a much larger percentage of total tocopherols than 
the plasma. From the control animals zero values 
were obtained for blood plasma as contrasted with 
197 wg/100 ml. of whole blood. Blood plasma to- 
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copherols reflected the levels ingested, but the in- 
creases were greater in the whole blood than in the 
plasma. Tocopherol supplementation affected 
markedly the fatty acid composition of the body 
fats by increasing the percentage of oleic acid at 
the expense of saturated fatty acids. 


Lysine requirement for growing swine. M. J. 
BRINEGAR,* H. H. Wiuitams, J. K. Loos anp 
L. A. Maynarp. Depts. of Animal Husbandry and 
Biochemistry and Nutrition, Cornell Univ., 
Ithaca, N.Y. 

L-lysine monohydrochloride was added to a diet 
containing sesame meal supplemented with 
methionine and histidine and fed to weanling pigs 
for 4 weeks. The basal diet consisting of 21.1% 
protein contained 0.57% lysine as determined 
microbiologically using Leuconostoc mesenter- 
oides. Experimental diets were made to contain 
0.57%, 0.75%, 0.97%, 1.07%, 1.17%, 1.32% and 
1.63% pure t-lysine. These diets were distributed 
among 34 pigs. Daily feed intakes of the pigs were 
equalized weekly at approximately 5% of body 
weight. Each increased lysine level up to 1.17% 
improved the growth rate and feed efficiency. In 
another trial lysine was added to a 21.3% protein 
diet containing meat scraps, zein and wheat sup- 
plemented with methionine, histidine and trypto- 
phan. Lysine levels of 0.96%, 1.00%, 1.20% and 
1.40% were each fed to 5 pigs. Increases in growth 
rate and feed efficiency were noted up to the 1.20% 
lysine level. The data of these two experiments 
show that with diets containing approximately 
22% protein (after lysine supplementation) wean- 
ling pigs require approximately 1.2% t-lysine in the 
ration. This is double a lysine requirement pre- 
viously found by the same authors (Federation 
Proc. 8: 379, 1949) when the protein level was only 
10.6% furnished by linseed meal supplemented 
with methionine and histidine. In related amino 
acid studies it was shown that isoleucine is 
an essential component of swine rations. The addi- 
tion of pi-allo-isoleucine to a 20.9% protein diet 
containing blood flour supplemented with methio- 
nine increased the rate and efficiency of gains of 
weanling pigs. 


Vitamin C nutrition of the aged. M. H. Brooxsgs, 
K. Herrsnu* ano M. J. ALLEN.* Dept. of Home 
Economics, University of Chicago, Chicago, Ill. 
The power of old people to use ascorbic acid effi- 

ciently has been questioned, but the data were in- 

complete because the usual food intakes of vita- 
min C, which preceded the tests, have been largely 
undetermined. In this study the ascorbic acid 
values of the food eaten for a 3-week test period, 
as well as the blood plasmz levels of reduced ascor- 
bic acid, were determined for 9 subjects, healthy 
old people, living in a home for the aged. The 3 
men and 6 women studied ranged in age from 62-85 
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years, with an average age of 76 years. For 14 days 
the subjects ate their regular diet, which was self- 
selected, and for 5 days this was supplemented 
with 60 mg. ascorbic acid from orange juice. The 
regular vitamin C intake, ranging from 29-76 mg. 
between the subjects, had averaged 48 mg/day. The 
corresponding blood plasmas ranged from 0.27- 
0.51 mg/100 cc., with an average of 0.41 mg. The 
supplemented diets averaged 94 mg. ascorbic acid 
and the subjects responded normally to this sup- 
plementation with a resulting plasma average of 
0.54 mg. reduced ascorbic acid/100 cc. in 5 days. 


Effcet of some human-type diets upon growth and 
health of the laboratory rat. EL1IzABETH CROFTS 
CaLuison, Extsa ORENT-KEILES AND RACHEL 
Unvits MakowEr.* Bureau of Human Nutrition 
and Home Economics, U.S.D.A., Beltsville, Md. 
Five experimental diets, based on different food 

consumption patterns prevalent in the United 

States and composed of foods prepared as for hu- 

man consumption, were assessed for their nutritive 

adequacy by feeding them to groups of laboratory 
rats from weaning to 500 days of age. Similar 
groups of rats were fed a stock ration for compari- 
son. The diets were analyzed for their nutrient 
content. Growth, sexual maturity, ageing, and 
mortality were some of the physiological responses 
studied. The general physical condition of the ex- 
perimental animals was also observed. The bio- 
logical observations, as related to dietary composi- 
tion, and the suitability of this type of experiment 
for the appraisal of human diets will be discussed. 


Effect of rich, bulky, and poor diets on fertility in 
rats. ANTON J. CARLSON AND FREDERICK HOEL- 
zEL. Dept. of Physiology, Univ. of Chicago, Chi- 
cago, Ill. ** 

A comparative study was made of the effect of 

a rich diet, a bulky diet and a poor diet on the fer- 

tility of successive generations of early bred rats 

(littermates raised together) and later bred rats 

(segregated or isolated littermates mated when 

130-230 days old). The rich and bulky diets were 

similar to diets used in our previous study (J. 

Nutrition 36: 27, 1948). The poor diet was a mar- 

ginally adequate Sherman-type diet. In 30 months, 

6-8 generations of inbred early bred rats were 

raised on each diet but the fertility of later bred 

rats was greatly impaired and apparently a cumu- 
lative impairment in successive generations pre- 
vented the raising of even 2 generations of inbred 
later bred rats on any diet. Ninety-eight male and 
127 female early bred rats and 106 male and 150 
female later bred rats were used. Fertility was 
least impaired in early and later bred rats on the 
bulky diet. This diet served to reduce the caloric 
intake of an otherwise rich diet. The results sug- 
gest that the low fertility of high grade live stock 
and the human upper classes is due to the use of 
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too much rich food and delayed procreation in suc- 
cessive generations. 


Occurrence of dehydro-L-ascorbic and diketo-L- 
gulonic acid in the blood. Sarin Dzuna CHEN* 
AND CecELIA Scuuck. Nutrition Lab., Purdue 
University, Lafayette, Ind. 

In an earlier study on the excretion of ascorbic 
acid with intake derived chiefly from crystalline 
ascorbic acid or from food sources the form found 
in the urine was largely L-ascorbic acid. However 
appreciable amounts of dehydro-L-ascorbic and 
diketo-L-gulonic acid were also detected. The 
quantities of the latter compounds excreted were 
rather constant for a given subject and appeared 
to be irrespective of intake. The question arose as 
to whether these compounds were excreted as such 
or whether as the result of incomplete protection 
of the reduced ascorbic from oxidation they might 
be formed during the 24-hour period of collection. 
Analysis of fresh samples of urine showed the 
presence of both dehydro and diketogulonic acid, 
with little change in amounts after the samples 
were preserved for 24 hours. The occurrence of 
these substances in freshly excreted urine sug- 
gested that they should be present at some time in 
the blood. Both were found in fasting blood 
samples in some instances and at intervals after 
the ingestion of crystalline ascorbic acid. 


Role of B,, on nitrogen retention of rats fed on soy 
bean protein diets at different caloric levels. 
Bacon F. Cuow anv Lots Barrows.* Dept. of 
Biochemistry, School of Hygiene and Public 
Health, Johns Hopkins Univ., Baltimore, Md. 
Supplementation of vitamin B,2 to soy bean pro- 

tein diet accelerates the rate of growth of young 

rats, deficient of this vitamin. It is therefore of in- 
terest to ascertain whether B,. enhances the effi- 
ciency of utilization of soy proteins. To this end, 
nitrogen balance experiments were performed to 

determine the amount of nitrogen retained by 2 

groups of B,.-deficient rats, with and without sup- 

plementation of Biz. Their basal diet consisted of 

40% sucrose and 60% Sobee, a commercial product 

containing 32% soy protein. Adequate vitamin 

supplement was also given. Urine and _ stool 
samples were collected weekly and analyzed for 
nitrogen, for a period of 6-8 weeks. It was found 
that when both groups of animals were given a re- 
stricted intake (6-8 gm. of diet/rat/day), supple- 
mentation of vitamin B,. did not increase the 
growth rate nor the retention of nitrogen. When 
the dietary allowance was increased by 50%, vita- 
min B,: brought about a greater rate of growth but 
no better protein utilization. This is interesting 
since the added growth points to the effect of Bi: 
on carbohydrate or fat metabolism rather than 
protein metabolism. In another experiment the 
daily ration was further increased to ad lib feed- 
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ing. The growth rate but not the efficiency of 
nitrogen utilization was increased by the addition 
of this vitamin. These results therefore indicate 
that B,z does not enhance the biological value of 
soy bean proteins under our experimental condi- 
tions but may play an important role in carbohy- 
drate or fat metabolism. 


Effect of dietary restriction and rehabilitation on 
sodium, potassium and chloride of skin and total 
carcass of male rats. RuTH CLAYTON AND 
EstHER DaCosta (introduced by Cari J. 
Koreun). U.S. Army Med. Nutrition Lab., Chi- 
cago, Ill. 

The average sodium, potassium and chloride in 
mEq/kg. of fresh weight for 14 control rats was 
54.7, 30.2, and 24.0 respectively for the skin and 
50.0, 52.1, and 19.0 respectively for the carcass. Of 
80 rats restricted approximately 95 days, 14 on a 
low calorie diet had 54.7 mEq. of sodium, 30.2 of 
potassium, and 23.4 of chloride in the skin and 
52.0, 52.1, and 19.1 mEq. respectively in the car- 
cass. Eleven rats fed a modified carrot diet (2% 
protein) showed a 50% increase in the skin and 
carcass potassium. Rats fed a high salt, low 
protein diet had a 60% increase in both the potas- 
sium of the carcass and the chloride of the skin. 
Animals rehabilitated on a high protein or high 
carbohydrate diet showed a rapid rise in the potas- 
sium of the carcass and the chloride of the skin 
during the first 4 days of rehabilitation. Sodium in 
the skin rose to 144.9 mEq. in rats on the high pro- 
tein after the low calorie diet, and 143.9 on the 
high protein after the carrot diet. After one week 
of rehabilitation the skin sodiums were still defi- 
nitely above the normal. The rats rehabilitated on 
high fat showed little deviation from the control 
during early rehabilitation. 


Significance of vitamin B,. in milk diets. R. A. 
Coiuns,* L. S. Drerricu* anp C. A. ELVEH- 
sEM. Dept. of Biochemistry, College of Agricul- 
ture, Univ. of Wisconsin, Madison. 

The inferior growth observed in rats fed goat’ 8 
milk mineralized with iron, copper and manganese 
as compared to the good growth of rats fed min- 
eralized cow’s milk was studied. This inferior 
growth was counteracted by a daily addition to the 
mineralized goat’s milk diet of 50 ug. of folic acid 
plus 0.1 yg. of vitamin Bis, 0.5 ug. vitamin By: 
alone, or 1.0 gm. of fresh beef liver. An inconsistent 
half maximal growth stimulation resulted when 50 
ug. of folic acid or 0.1 yg. of vitamin By: was added 
separately to this diet. Goat’s milk was found to 
contain only traces of vitamin By. in contrast to 
the occurrence of 2-3 ug. of vitamin B2/]. in cow’s 
milk. The folic acid content of goat’s milk 
was found to be very low and comparable to cow’s 
milk. Folic acid or vitamin B,2 additions to min- 
eralized cow’s milk diets did not affect growth in 
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the young rat. The addition of vitamin C to the 
cow’s milk diets produced a large increase in the 
vitamin By: content of the livers, while on 
the goat’s milk diets added vitamin C displayed 
no activity. Folic acid and vitamin By additions 
to mineralized cow’s milk or goat’s milk did not 
affect the rate of hemoglobin formation in the 
weanling rat or in rats made anemic on milk diets. 


Vitamin B,, content of chick tissues as influenced 
by diet. J. R. Couch, ORLANDO OLCESE AND H. 
L. GERMAN (introduced by L. R. Ricwarpson). 
Depts. of Biochemistry and Nutrition and Poultry 
Husbandry, Agricultural and Mechanical College 
of Texas, College Station. 

New Hampshire chicks from hens fed an ade- 
quate ration were used in these tests and were 
maintained in batteries with raised screen floors. 
A vitamin B,2 low basal diet which contained 35% 
soybean oil meal was fed to the first group. A 2nd 
group received a supplement of approximately 20 
ug. of Bi2/kg. of diet. Supplementing with vitamin 
Biz increased the B;2 content of the liver about 5 
times; of the kidney, approximately 2 times; of 
the pancreas, slightly; and of the spleen, none. 
The chicks which received B,2 averaged 280.4 gm. 
more at 10 weeks than those which did not receive 
it. In the same series, 10% of dehydrated alfalfa 
leaf was substituted for an equivalent amount of 
corn. The ration containing alfalfa was supple- 
mented with 0. 20 and 130 yg. of vitamin Bis/kg. 
of diet, respectively. The alfalfa appeared to in- 
hibit the growth of the chicks even when the diet 
was supplemented with the large amount of By. 
The alfalfa tended to decrease the Biz content of 
the tissues below that of comparable groups not 
fed alfalfa. However, the tissues contained larger 
amounts of vitamin B.2 when the alfalfa diet was 
supplemented with 130 ug. of Biz than when it was 
supplemented with the lower level or with no vita- 
min By. Vitamin Biz content of the tissues was 
determined with Lactobacillus leichmanni 4797 
(ATCC). Thiomalic acid was used as a reducing 
agent in the media. 


Quantitative estimation of effect of rutin on bio- 
logical potency of vitamin C. EARLE W. Cramp- 
TON AND Lewis E. Lioyp.* Dept. of Nutrition, 
Macdonald College, P.O., (McGill University), 
Quebec, Canada. 

Considerable evidence has been advanced in the 
literature that rutin, and other vitamin P-active 
materials, carry out their physiological function 
as antioxidants. The beneficial effect of some of 
these materials on vitamin C has been shown, but 
the results have been of a qualitative nature. This 
study, involving the administration of vitamin C 
to 128 guinea pigs, was designed to determine the 
extent to which rutin enhanced the apparent bio- 
logical value of ascorbic acid. The odontoblast 
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method of vitamin C bioassay was used. Rutin 
increased the apparent biological value of ascorbic 
acid by approximately 50%, when the vitamin was 
supplied in sub-maximum amounts, either in crys- 
talline form or from a natural source. As the level 
of ascorbic acid intake approached that which 
without rutin will permit normal tooth develop- 
ment, the beneficial effect of added rutin was negli- 
gible. These results could be explained by the 
assumption that rutin prevented in vivo oxidative 
destruction of the administered ascorbic acid. 


Effect of dietary restriction and rehabilitation on 
weight of adrenal gland of male albino rat. 
EstHerR DaCosta AND RutH CLAYTON (intro- 
duced by Cart J. Koenn). U.S. Army Med. Nu- 
trition Lab., Chicago, IIl. 

Weights of the adrenal glands of 340 male albino 
rats were determined after 3 types of dietary re- 
striction (low calorie, modified carrot, and high 
salt-low protein) and 3 types of dietary rehabilita- 
tion (high protein, high fat, and high carbo- 
hydrate) following each type of restriction. The 
average weight of the adrenals of 54 control rats 
was 75 mg.; of 24 rats on the low calorie diet, 66 
mg.; of 24 rats on the carrot diet, 49.5 mg.; and of 
24 rats on the high salt diet, 44.5 mg. On an organ/ 
body weight basis instead of the absolute weight, a 
significant increase was found during restriction, 
particularly in the group fed the low calorie diet. 
During the first 4 days of rehabilitation, absolute 
adrenal weights and adrenal/body weight ratios 
increased in all rats to values exceeding those of 
the controls and even after 97 days of rehabilita- 
tion only the adrenal weights of the rats rehabili- 
tated on the high carbohydrate diet had declined 
below that of the controls. In these rats, the 
average adrenal/body weight ratio was 15.2 as 
compared to a ratio of 18.7 for the control. The 
difference in adrenal weight response to different 
rehabilitation diets may indicate the beneficial 
value of high protein or high fat as compared to 
high carbohydrate in rehabilitation therapy. 


Metabolism of cobalt 56 in the hen’s ovary. H. H. 
Darsy (introduced by E. M. Neuson). Carnegie 
Inst. of Washington, Dept. of Terrestrial Magnet- 
ism, Washington, D.C. 

With the publication of the fact that cobalt is 
incorporated in vitamin B,2 and that By is found 
in the droppings of chickens, it became of interest 
to study the fate of cobalt fed to hens. It had al- 
ready been shown that increased growth could be 
obtained by injecting small amounts of Biz into 
developing eggs. This would lead one to believe 
that there was a shortage of By in the average 
hen’s diet. Cobalt 56 was fed in pellet form to 2 
hens and the eggs collected for some 3 weeks there- 
after. The eggs were tested as a whole first for 
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radioactivity and then they were separated into 
shell, albumen, and yolk. The amount of cobalt in 
each fraction was ascertained. The shell and the 
albumen followed a typical excretory pattern. 
There was a rise of radioactive cobalt in the shell 
and the albumen on the 4th-5th day, followed by 
a fall to almost zero by the 10th day. The rise of 
radioactive cobalt in the yolk, however, was some- 
what slower and although there was a high level 
for some 10 days, no fall of cobalt was found simi- 
lar to that in the albumen and the shell. It leads 
one to believe that the yolk of the egg follows a 
different pattern of metabolism than does that of 
the shell and the albumen. From these experiments 
it seems that cobalt once laid down in the yolk is 
retained in these formative eggs. 


Excretion studies of biotin in urine and feces of 
normal and protein-depleted rats. Ropert L. 
Davis* AND Bacon F. Cuow. Dept. of Biochem- 
istry, School of Hygiene and Public Health of 
Johns Hopkins Univ., Baltimore, Md. 

Biotin requirements of rats can be met by bac- 
terial synthesis in the intestinal tract. This inves- 
tigation deals with the effect of dietary proteins 
on this bacterial synthesis of biotin as reflected 
by its excretion. Male adult rats, which were 
protein-depleted as evidenced by blood protein 
concentration and weight loss, were placed in 
metabolism cages as were casein diet controls. 
Urine and feces, collected every 4 days, were 
assayed for free biotin using Lactobacillus ara- 
binosus 17-5. Throughout this experiment, both 
groups received a biotin-free vitamin supplement. 
Fecal results were also expressed in mg. biotin/ 
gram wet feces. Some differences were noted re- 








COLLECTION PERIOD BIOTIN GIVEN MODE OF ADMIN. 
lst (Baseline) none 
2nd 1.0 mg. every | Intramuscu- 
4 days lar 
3rd 1.0 mg. every | Oral 
4 days 
4th (Baseline) none 











garding urinary and fecal excretion of biotin in 
the protein-depleted and normal rats when this 
vitamin was withheld or the mode of administra- 
tion varied. 1) Urinary and fecal biotin was 
greater in the casein diet rats during the initial 
baseline period. 2) The administration of biotin 
either i.m. or orally resulted in no marked dif- 
ference in the urinary excretion of this vitamin 
between the two groups. 3) When biotin was given 
orally, fecal biotin was considerably higher in the 
protein-depleted rats. 4) During the final baseline, 
urinary and fecal biotin was about equal in both 
groups. 








a ee ee... d 














March 1950 


Methionine deficiency by force-feeding. J. N. 
Wiuuiams, Jr.,* A. E. Denton,* Func-Haan 
Funa* ann C. A. Etvensem. Dept. of Biochem- 
istry, College of Agriculture, Univ. of Wisconsin, 
Madison. 

In the course of investigations concerning the 
effects of a methionine deficiency upon general 
metabolism of the young growing rat, a force- 
feeding procedure was undertaken. One group of 
rats was force-fed a complete ration in which 
protein was supplied as an amino acid mixture. 
Another group was force-fed the same ration in 
the same amounts except that methionine was 
omitted. Nitrogen balance of the 2 groups of 
animals was determined. The animals of all groups 
receiving the complete ration gained weight and 
remained in strongly positive nitrogen balance. 
The rats force-fed the methionine-free ration for 
up to 3 weeks retained the same weight and re- 
mained in strongly positive nitrogen balance 
throughout the period. Moreover, they showed no 
tendency to go into negative nitrogen balance. 
The methionine-deficient group, however, exhib- 
ited some striking differeaces from the control 
group in other respéc¥s: bleeding of the feet and 
around the mouth, fatty livers, and wy low 
liver xanthine oxidase activity. 


Inhibition of chick bone marrow choline oxidase 
by aminopterin in vivo. James 8. DINNING,* 
Cecitia K. Kerru* anp Pau L. Day. Dept. of 
Biochemistry, Univ. of Arkansas School of Medi- 
cine, Little Rock. 

A study was made of the effects of aminopterin 
on adult chick bone marrow cell counts, peripheral 
blood counts, and on the oxygen consumption of 
marrow cell suspensions. After 6 daily injections 
of 1 mg. of aminopterin the tibia and femur mar- 
row cell counts were reduced to 11% of control 
values, blood leucocyte counts to 18% of control 
values, and red cell counts to 63% of control 
values. Marrow cell suspensions from aminopterin 
treated chicks consumed an average of 11.5 ul. 
O./108 cells/hr.; similar preparations from control 
chicks consumed an average of 5.4 ul. 02/108 cells/ 
hr. The addition of choline to cell suspensions 
from control chick bone marrow increased oxygen 
consumption 28% while the addition of choline to 
cell suspensions from aminopterin treated chick 
bone marrow depressed oxygen consumption 18%. 
The addition of sodium succinate to cell suspen- 
sions from control and aminopterin treated chick 
bone marrow increased oxygen consumption 22% 
and 21% respectively. These data suggest that 
normal chick bone marrow exhibits choline oxi- 
dase activity and that the choline oxidase activity 
is completely inhibited by aminopterin. Barron 
et al. (J. Exper. Med. 87: 489, 1948) have shown 
that the nitrogen mustards, which produce a 
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leucopenia, strongly inhibit oxidase, and we have 
found that urethane, another substance which 
lowers white cell count, inhibits choline oxidase 
in vitro. In view of these findings it is suggested 
that the choline oxidase enzyme system plays a 
significant role in blood cell formation. 


Metabolism of ascorbic acid in rats. J. Influence of 
age and diet. Dorotuy A. Exmxke,* Bessie L. 
Davey* ano E. Neice Topuunter. Research 
Lab. of Human Nutrition, Univ. of Alabama, 
University. 

Earlier studies showed plasma and whole blood 
levels of ascorbic acid in mature rats were higher 
for males than females (J. Nutritjon 31: 573, 1946). 
The present study was underafn in an attempt 
to determine the cause of the difference. Groups 
of rats were analyzed at 1) 63 days and 2) 112 days 
of age. Each age sien was subdivided and re- 
ceived for 3 weeks prior to analysis one of the 
following diets: a) stock diet of laboratory 
checkers, containing some vitamin C; b) synthetic 
vitamin-C free diet; c) stock diet plus 50 mg 
ascorbic acid daily. There were approximately 10 
rats of each sex in each diet group within each age 
group. Analyses for ascorbic acid were made in 
plasma, whole blood and white cell-platelet frac- 
tion; hematocrit.and hemoglobin were also deter- 
mined. The following organs were analyzed: liver, 
adrenals, kidneys, ovaries and testes; 24-hour 
urine collections were made for 3 days immediately 
prior to death of the animals. Maturity does not 
appear to be a determining factor in ascorbic acid 
in blood. Plasma, whole blood and white cell- 
platelet values were lower for these young females 
than for males. Intakes of 50 mg. ascorbic acid 
daily caused no increase in blood ascorbic acid and 
apparently no increase in the organ stores. Urinary 
excretion of ascorbic acid increased when ascorbic 
acid was administered, but not in proportion to 
the amount fed. The same factors are being studied 
in senile rats. 


Regression of lymphosarcoma transplants follow- 
ing the administration of cortisone to riboflavin- 
deficient mice. GLApys A. Emerson, ELIZABETH 
Wurtz anp Mary E. Zanerti.* Merck Inst. 
for Therapeutic Research, Rahway, N. J. 
Heilman and Kendall reported that the admin- 

istration of compound E (cortisone) to mice with 

lymphosarcoma transplants resulted in a regres- 
sion of tumor tissue; however, the tumors recurred 
following withdrawal of the drug and the animals 
succumbed despite the resumption of therapy. 
Stoerk and Emerson observed a regression of 
lymphosarcoma transplants in riboflavin-deficient 
mice; furthermore animals so treated were refrac- 
tory to subsequent transplants. Therapy with 
cortisone superimposed upon riboflavin avita- 
minosis might be expected to bring about a sup- 
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pression of tumor growth with minimal injury to 
the host. Accordingly cortisone and other adreno- 
corticosteroids were administered to mice with 
well established (13 to 16-day post-inoculation) 
lymphosarcoma transplants. The animals were 
maintained on either riboflavin-deficient or nat- 
ural food rations. A rapid regression of tumor 
tissue occurred in mice receiving 500 yg. of corti- 
sone daily in conjunction with a riboflavin-defi- 
cient diet. The tumors were non-palpable follow- 
ing 4 days of treatment while the transplants of 
controls (deficient in riboflavin) were still appar- 
ent at 10 days. When the same level of cortisone 
was given to mice fed a stock diet only a transient 
retardation of tumor growth occurred and the 
animals succumbed despite continuous treatment. 
ACTH (500 ur.) when given in divided dosage 
(twice daily) to mice maintained on the riboflavin- 
deficient diet, failed to enhance the effect of the 
avitaminosis upon tumor growth. A regression of 
transplants was not observed following daily 
administration of 500 ug. of Compound § acetate 
or of 500 ug. of desoxycorticosterone acetate. 


Influence of dietary protein on tumor production 
hy 2-acetylaminofluorene. R. W. ENGEL. Lab. 
of Animal Nutrition, Alabama Polytechnic Inst., 
Auburn, Ala. 

Weanling female rats of the AES strain were fed 

a basal diet containing .03% 2-acetylaminofluo- 

rene. The diet consisted of corn grits 20, salts 4, 

lard 15, cod liver oil 1, water-extracted casein 9, 

l-cystine 0.3, sucrose 50.7 and was supplemented 

with adequate amounts of thiamine, riboflavin, 
pyridoxine, pantothenate, choline, inositol, niacin 
and alpha tocopherol. This diet consistently pro- 
duced mammary tumors in an average of 20 weeks 
if the body weight was 165 gm. or more at 16 weeks. 

When body weight was less than 165 gm. as a result 

of voluntary food restriction the mammary tumor 

incidence was only 25%, the remainder of the ani- 

mals dying with face or liver tumors in 24-30 

weeks. Increasing the dietary casein to 20% as- 

sured the attainment of body weights of 165 gm. 
or more in 16 weeks and resulted in the consistent 
appearance of mammary tumors. When the casein 

was increased to 40% body weights averaged 185 

gm. in 16 weeks and 50% of the animals had not 

developed external tumors at 32 weeks while 25% 

had mammary tumors and 25% had face tumors. 

When the casein in the diet was increased to 60% 

body weight gains averaged 165 gm. in 16 weeks but 

all animals were still tumor-free after 33 weeks at 
which time all control animals had died with mam- 
mary or face tumors. 


Failure of folic acid or xanthopterin to replace 
thiamine in mice and rats maintained on thia- 
mine-deficient diet. ALBERT J. EUsEBI* AND 
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LEeopotp R. Crerecepo. Dept. of Biochemistry, 

Fordham Univ., New York City. 

The relationship between thiamine and certain 
pterins, particularly folic acid and xanthopterin, 
studied by Busnel and co-workers (Compt. rend. 
Soc. de biol. 224: 237, 1947) in pigeons, was investi- 
gated in mice and rats. The basal diet consisted of 
purified casein, 25%; sucrose, 53; Crisco, 10; lard, 
5; salts, 5; and Ruffex, 2. The following supple- 
ments were added/kg. of diet: pyridoxin, 10 mg.; 
riboflavin, 10 mg.; calcium pantothenate, 100 mg.; 
alpha-tocopherol, 40 mg.; beta-carotene, 20 mg.; 
choline 1.5 g., and vitamin D 5000 1u Swiss, Rock- 
land and Fordham mice were used. Folic acid was 
administered orally by incorporation in the diet 
at a level of 20 mg./kg., or by subcutaneous injec- 
tion at a level of 50 y/day. Young mice were placed 
on the thiamine deficient diet until depleted. At 
this time the experimental group received folic 
acid orally or by injection, and the controls main- 
tained on the deficient diet. Ten control mice 
survived for periods of 23-30 days. Sixteen mice 
receiving folic acid survived from 17-31 days. 
Further, the weights of the animals receiving folic 
acid ran parallel to those of the controls. Once the 
mice were deficient in thiamine, folic acid failed 
to restore the appetite or the body weights. These 
results were confirmed with young Sherman rats 
to which both folic acid and xanthopterin were 
administered. As in the case of the mouse, these 
pterins failed to exhibit any ‘thiamine-like activ- 
ity’ in the rat. 

Human digestibility studies suggesting unex- 
pected limitations in use of certain common 
foods as sources of riboflavin. GLADyYs Everson, 
E.iInor PEARSON* AND RoBERTHA MarTrTsson.* 
Nutrition Lab., Home Economics Section, Iowa 
Agricultural Experiment Station, Iowa State Col- 
lege, Ames, U. S. Bureau of Human Nutrition and 
Home Economics. 

During earlier studies concerned with the appar- 
ent availability of the riboflavin of green peas, ice 
cream, soybeans and almonds, we observed sig- 
nificant differences in the urinary excretion of 
riboflavin when one mg. quantities of this vitamin 
were supplied from the above food sources. These 
findings have led us to investigate the degree to 
which these foods are digested by young adult 
women. Nitrogen, crude fiber, fat and heat of 
combustion values have been determined on the 
feces of 4 young adult women tested during a series 
of five 9-day metabolism experiments. Each test 
food has been incorporated into an adequate 
mixed diet so that the subjects consumed 2 average 
serving portions of the food/day. The basal diet 
was adjusted from one test period to another so 
that the total intake contributed the same dry 
food weight daily. The results of these studies 
have revealed suprisingly large fecal losses of 
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calories and fat. Nitrogen losses have been in- 
creased when certain of the test foods were con- 
sumed. We believe these differences in digestibility 
explain in the main the variations in urinary 
riboflavin noted during our past experiments and 
that incomplete digestion of certain of these foods 
has caused them to be of reduced value as sources 
of riboflavin. 


Studies on fat deposition and nitrogen metabolism 
in four strains of mice. Paut F. FENTON AND 
CLAIRE J. Carr.* Dept. of Biology, Brown Univ., 
Providence, R. I. 

Earlier investigations have suggested the possi- 
bility that rations could be devised which might 
be ingested by the mouse in quantities sufficient 
to lead to obesity. Body weight gains were deter- 
mined in 4 strains of mice (C57, I, A and C3H) fed 
highly purified rations differing in the amount of 
protein, fat and carbohydrate. Increasing the fat 
content of the diet above 5% resulted in greater 
weight gain. Mice fed a diet containing 90% casein 
grew more slowly than mice fed a ration containing 
only 30% casein. When lactalbumin was used at 
the 90% level, growth was better than with 90% 
casein. In each case the nature of the weight gain 
was studied by carcass analysis for water, protein 
and fat. Making use of the diet which so far has 
given the most rapid weight gain, the four strains 
of mice were compared with respect to the effi- 
ciency of food utilization for growth. The weight 


. gain per gram of food consumed was greater for 


the C57 than for the other three strains. Nitrogen 
metabolism has been studied in the 4 strains of 
mice by two methods: a) by determining the body 
weight gain per gram of nitrogen ingested (making 
use of a 10% protein diet), and b) by measuring 
nitrogen balance. The latter was accomplished 
by feeding a nearly nitrogen-free diet, adminis- 
tering different amounts of nitrogen by stomach 
tube after a suitable period of depletion, and 
determining the fecal and urinary nitrogen. 


Use of the mealworm, Tenebrio molitor, in nutri- 
tional studies. G. FRAENKEL. Dept. of Ento- 
mology, Univ. of Illinois, Urbana. 

The technique of using mealworms as subjects 
in nutrition research is described in detail. Valid 
and repeatable results can only be obtained if the 
temperature and relative humidity of the culture 
room are rigidly controlled. At 25°C. and 70% 
relative humidity, on an optimal diet, larvae grow 
from 0.5 mg. to 120-150 mg. during a period of 
2} to 3 months, but during the period of fastest 
growth, between 10 and 100 mg., weight is nearly 
doubled every week. The rate of growth varies 
greatly with the water content of the food, being 
fastest when in equilibrium with 70-80% R.H., 
and virtually at a standstill at 13% R.H. Tenebrio 
requires 80-85% of a carbohydrate in the diet, the 
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requirements being equally satisfied with glucose 
or starch; also a suitable sterol, but no fat or fat 
soluble vitamins. Of proteins casein, lactalbumin, 
peanut protein or edestin give optimal effects; 
soy bean protein is of moderate value, and only 
after extensive heating; zein or gliadin fail to 
support growth, the deficiencies being only partly 
rectified by the addition of lysine and tryptophane. 
On wheat flour, even from whole wheat, growth is 
very slow, on account of a partial riboflavin defi- 
ciency. Tenebrio requires the following vitamins 
of the B complex, minimum optimal amounts, 
expressed as ug/gm. of the dry diet, being given 
in ( ):—thiamin (1), riboflavin (2-8), nicotinic 
acid (16), pyridoxin (2), pantothenic acid (8), 
biotin (0.16), pteroylglutamic acid (0.12) and 
choline (300). 


Importance of time factor upon utilization of 
amino acids in ‘maintenance’ of adult rats. 
E. GEIGER AND E. B. Hacerty (introduced by 
Harry J. DEvEL). Dept. of Pharmacology, Univ. 
of Southern California Med. School, Los Angeles, 
and Van Camp Seafood Co., Terminal Island, 
Calif. 

It has been shown earlier that growth of infantile 
rats occurs only if all the essential amino acids are 
supplied simultaneously (J. Nutrition 34: 97). 
Cannon (Federation Proc. 6: 390) has similar results 
investigating the repletion of protein-depleted 
adult rats. The repletion, i.e. repair of lost tissue, 
is however essentially equivalent to protein for- 
mation in growth. We have investigated the possi- 
bility that there are some basic differences re- 
garding the time factor in the utilization of amino 
acids for ‘maintenance’ as compared with growth. 
Twelve adult rats were kept for 12 hours on a diet 
containing a tryptophan free amino acid mixture, 
the missing amino acid was supplied 12 hours later. 
In one control group the diet did not contain any 
amino acids, these rats lost weight progressively. 
In the other control group the acid hydrolysate 
(casein) and the tryptophan supplement have 
been fed simultaneously. These rats maintained 
their weight. To assure a satisfactory intake of 
the amino acids, the tryptophan free mixture as 
well as the tryptophan supplement, were force-fed 
to the paired animals. Adult rats receiving trypto- 
phan as a delayed supplement for 21 days lost 
weight as fast or faster than those kept on an 
amino acid free diet. This indicates that ‘main- 
tenance’, similar to growth, requires the simul- 
taneous presence of all essential amino acids, i.e. 
the aging protein cannot be mended by a ‘piece-by- 
piece’ replacement of the individual amino acids. 
On force feeding of the tryptophan free amino 
acid mixture, the animals’ appetites deteriorated 
progressively, indicating the damaging action 
(Allison, Elvehjem) of ‘incomplete’ mixtures. 
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Acetylation of PABA and of sulfadiazine by hu- 
man subjects. HERBERT GERSHBERG,* W. JAMES 
KvuuHu* anp ELAIne P. Raut. Labs. of the De- 
partment of Medicine, New York Univ. College 
of Medicine, New York City. 

Acetylation of orally administered PABA and 
intravenously administered sulfadiazine was meas- 
ured over a period of 7 months. The free and ace- 
tylated form of the compounds excreted in the 
urine was determined by the method of Bratton 
and Marshall. Results are expressed as the per- 
centage acetylated of the amount recovered. In 
normal subjects acetylation remained fairly con- 
stant during the period studied. The percentage 
of PABA acetylated decreased as the dose admin- 
istered increased. When the dose of PABA was 
100 mg., 90% was acetylated. As the dose increased 
to 500 mg., the percentage acetylated decreased 
slightly. With doses from 500 to 800 mg. sharper 
decline in acetylation occurred; with doses of 800 
to 1700 mg., acetylation decreased further to 55%. 
Calculated on the basis of body weight, the sharp- 
est decline in percentage acetylated occurred with 
doses from 6-10 mg/kg., and remained fairly con- 
stant up to 20 mg/kg. Administration of large 
amounts of pantothenic acid (10 gm. daily) did 
not alter acetylation of PABA or sulfadiazine. 
Acetylation studies were done in 6 patients with 
cirrhosis of the liver, and 2 patients with adrenal 
insufficiency. The capacity of these patients to 
acetylate PABA fell within the normal range. 
Apparently in human subjects acetylation occurs 
principally in the tissues, and neither the liver nor 
the adrenal cortex are significantly involved. In 
patients with hyperthyroidism, however, acetyla- 
tion was decreased, and the administration of 
thyroid to hypothyroid individuals decreased their 
capacity to acetylate. 


Nutritional requirements of syrian hamster for 
growth. Humperto GRANADOS* AND HENRIK 
Dam. Dept. of Biology, Polytechnic Inst., Copen- 
hagen, Denmark. 

Whey contains an unrecognized growth factor 
(s) for hamsters (GRANADOS, GLAVIND AND Dam. 
Nordisk Mejeri-Tidsskrift 12: 237, 1946). The pub- 
lished studies on the need for growth by hamsters 
of dietary biotin, choline, inositol, niacin, and 
p-aminobenzoic acid are contradictory (ScHWEI- 
GERT. Vitamins and Hormones 6: 55, 1948). Two 
experiments with newly weaned hamsters were 
carried out using a basal diet containing 4% salts, 
25% casein, 63.5% sucrose, and 7% lard. First 
experiment: group I (control) received all chem- 
ically known vitamins in abundance. Groups II, 
III, and IV were deprived of choline, inositol or 
biotin, respectively. Average weight gains, in 
gm., during 49 days: J, 44; JJ, 39; III, 44, and 
IV, 42. Second experiment: groups V and V-a 
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(controls) received vitamins as group I. Groups 
VI, VII, VIII, and IX and [X-a were deprived 
of p-aminobenzoic acid, niacin, folic acid or 
vitamin K, respectively. Average weight gains, 
in gm., during 63 days: group V, 56; VI, 53; VII, 
57; VIII, 57; and IX, 53. The prothrombin times 
of blood taken at the 4th, 5th, 6th and 7th weeks 
were essentially the same for groups V-a (control) 
and /X-a (fed no vitamin K). At autopsy none of 
the hamsters from groups IX and [X-a exhibited 
hemorrhages. Thus these studies show that ham- 
sters grow somewhat better with dietary choline, 
but that they do not require dietary inositol, 
biotin, p-aminobenzoic acid, niacin, folic acid or 
vitamin K for growth. Since the hamsters fed the 
vitamin K-free diet neither grew slower nor de- 
veloped hypoprothrombinemia or hemorrhages, 
these results are at variance with what Hamilton 
and Hogan have reported, i.e., that hamsters 
require dietary vitamin K (J. Nutrition 27: 213, 
1944). 


Interrelation of linolenate and linoleate in growth 
studies on rats. SAMUEL M. GREENBERG,* CLAR- 
ENCE M. CaLBert,* EveELYN E. SAVAGE* AND 
Harry J. DEvEL, Jr. Dept. of Biochemistry and 
Nutrition, Univ. of Southern California, Los 
Angeles. 

Weanling rats were placed on fat-free diets until 
essential fatty deficiency was established by 
growth failure. The depleted rats were then 
divided into the following groups each consisting 
of 5 males and 5 femaies: (1) Positive controls 
(30% cottonseed oil diet); fat-free diets with the 
following daily supplements: (2) negative control 
(ethyl laurate); methyl linoleate in (3) 5 mg. 
(4) 10 mg., (6) 20 mg., (6) 50 mg.; methyl lino- 
lenate in (7) 10 mg., (8) 5 mg. plus 5 mg. linoleate 
and (9) 10 mg. plus 10 mg. linoleate. With male 
rats the curve for weight gain vs. log-dose over a 
1l-week period was a straight line function. By 
extrapolation to the growth attained in (1), opti- 
mum level of linoleate was estimated at 100 mg. 
daily. With female rats, optimum level of linoleate 
was found to be 20 mg. and some growth depression 
results at 50 mg. intake. Superior growth on fat 
diet in group 1 could not be obtained with linoleate 
in females. Linolenate alone (7) gave only slight 
growth stimulus but when combined with linoleate 
(9) gave indentical growth with equivalent dose of 
linoleate (5). Results of males on (8) were some- 
what less than on (4). Male and female rats on (2) 
lost weight during the test. It is concluded that 
the utilization of linolenate for growth depends 
on the concomitant administration of linoleate 
and that a sex difference in utilization of essential 
acids obtains. In female rats fat has growth effect 
not attributable to linoleate. 
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Iodine in Nutrition. IstpboR GREENWALD. Dept. of 
Chemistry, New York Univ. College of Medicine, 
New York City. 

A recent review (J.A.M.A. 139: 28, 1949) claimed 
that goiter in Yunnan, China was due to the ces- 
sation of the previous supply of salt from the 
coastal provinces, due to the Japanese occupation. 
As is well attested by the literature, goiter has 
been prevalent in Yunnan since before 1867; salt 
from the coastal provinces was not rich in iodine 
and, moreover, never or rarely reached Yunnan. 
The same review stated, ‘‘Baumann and Roos and 
also Oswald were the first to observe that if iodine 
is withheld conpensatory hypertrophy of the thy- 
roid occurs.”’ There is nothing about withholding 
iodine in the papers cited. Both state that the 
concentration of iodine in the thyroids from 
goitrous regions was less than in those from non- 
goitrous districts but Oswald emphasized that the 
iodine content was greater in the thyroids from 
goitrous regions than in those from places in which 
goiter was less prevalent and that the total iodine 
was greater in goiters than in normal glands from 
the same districts. No one has yet demonstrated 
enlargement of the thyroid in animals on an iodine- 
poor diet of purified constituents. Enlargements 
have been produced with diets that must-be con- 
sidered to have contained goitrogenic agents. Pre- 
sumably, iodine is a dietary essential but there is 
no accurate information regarding the amounts 
needed for maintenance or the effects of with- 


. drawal. 


Influence of previous diet on metabolism of rat 
diaphragm. R. G. Hansen,* W. J. RutTrer* anv 
L. T. Samuets. Dept. of Biological Chemistry, 
Univ. of Utah College of Medicine, Salt Lake City. 
Diaphragms from rats under different nutritive 

conditions were incubated in glucose buffer in the 

presence of Os, and the changes in glucose, pyru- 
vate and lactate were determined. If the rats had 
been fed a high fat diet, the diaphragms used less 
glucose and accumulated more pyruvate and lac- 
tate than diaphragms of carbohydrate-fed rats. 
If insulin was added glucose uptake and glycogen 
storage were increased in all diaphragms, but 
proportionately to the rate without insulin. The 
effect of fat-feeding, therefore, could not be ex- 
plained on the basis of a difference in insulin con- 
tent. Since there was no significant difference in 

O, uptake between the different groups, the evi- 

dence here would indicate the inflow of substrate 

into the oxidative cycle beyond pyruvate in the 
case of the fat-fed rats. 


Effect of surface active agents when fed in diets 
of rats. Ropert S. Harris, HENry SHERMAN* 
AND WALTER W. JETTER. Massachusetts Inst. of 
Technology and Boston Univ. School of Medicine, 
Boston, Mass. 
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Sorbitan monolaurate (SL), polyoxyethylene 
sorbitan monolaurate (PSL), polyoxyethylene 
monolaurate (PL), polyoxyethylene monostearate 
(PS) and hydrogenated oil (HO) were fed as 25% 
of 2 experimental diets to groups of 14 and 30 
weanling rats for 60 and 70 days, respectively. 
Diet I contained casein 18, sucrose 52.7, salt mix- 
ture 4, vitamin mixture (vitamin B;, Bz, Bs, A and 
D, niacin, pyridoxine, Ca pantothenate choline) 
0.3 and test substance 25. Diet IJ contained casein 
27, sucrose 40.5, salt mixture 4, liver extract 
(1:20) 1, corn oil 1, celluflour 1, and vitamin mix- 
ture (same vitamins as diet I plus E, C, inositol, 
PGA, biotin, PABA) 0.5, and test substance 25. 
Results on diet I tabulated below. Diet SL pro- 
duced nasal hemorrhage, gangrenous tails and 
legs; PSL and PL caused severe diarrhea; PL pro- 
duced extensive bladder stones. Diet II produced 
similar results. Paired feeding of one HO group 
with SL group indicated SL results not due to 
starvation. Extra group fed 12.5% HO plus 12.5% 
Celluflour indicated results not due to inert mate- 
rial in test compounds. Organ tissues from groups 
on diet II were studied histologically; results will 
be reported. The results indicate that SL, PL and 
PSL are toxic to rats when fed as 25% of nutrition- 
ally complete diet. 


TEST COMPOUND SL PSL PL PS HO 
Wt. increase (gm) -19 45 74 88& 193 
Wt. incr/gm diet — 10-.11 .15 2B 


Mortality (%) > 2. &..2 *8 


Comparison of the 2,6-dichlorophenolindophenol 
and 2,4-dinitrophenylhydrazine methods with 
the Crampton bioassay for determining vitamin C 
values in foods. ExvizABetH M. Hewsron,* 
Murray Fisher* AND EtsA ORENT-KEILES. 
Bureau of Human Nutrition and Home Economics, 
U.S.D.A., Beltsville, Md. 

The application of chemical methods to the 
measurement of ascorbic acid in foods, especially 
those processed or stored, is often complicated by 
the presence of interfering substances. The most 
troublesome of these are the reductones and dike- 
togulonic acid which react like ascorbic acid with 
two commonly used reagents, 2,6-dichlorophe- 
nolindophenol and 2,4-dinitrophenylhydrazine. 
Since these substances are biologically inactive, 
the vitamin C values obtained are falsely high. 
To determine the specificity of the 2,6-dichloro- 
phenolindophenol and 2,4-dinitrophenylhydrazine 
methods when interfering substances are present, 
comparison was made of the vitamin C values ob- 
tained by these two chemical procedures with 
those obtained by bioassay employing ondotoblast 
length as the criterion. Canned foods before and 
after storage at several temperatures were used. 
Diketogulonic acid does not interfere with the 
indophenol reaction and reductones could be 
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differentiated. Correction of the phenylhydrazine 
method for diketogulonic acid and partial correc- 
tion for reductones was possible. Thus, suitable 
corrections for interfering substances could be 
made with the indopheno] method, but not always 
with the phenylhydrazine method. The extent of 
interference, methods of correction, and agree- 
ment of both methods with the biologically deter- 
mined values will be reported. 


Role of fat in protein metabolism. CrcILE 
Hoover* anp PEARL Swanson. Nutrition Lab., 
Iowa Agricultural Experiment Station, Iowa State 
College, Ames. 

It has been demonstrated previously in this 
laboratory that protein metabolism in a rat par- 
tially depleted of its reserves of nitrogen is af- 
fected not only by the energy intake of the animal 
but also by the source of calories in the low-nitro- 
gen ration. Omission of fat from this diet results 
in a doubling of the rate of protein catabolism 
when the caloric intake is restricted to 25% of the 
normal ingestion. Supplementary methionine pre- 
vents this effect. Extension of the study has pro- 
vided data that give some insight into the mech- 
anisms underlying the regulatory effect of fat and 
methionine on protein metabolism. Evidence is 
based on studies showing the respective concen- 
trations of moisture, nitrogen, fat, and riboflavin 
in the liver, and changes in the distribution of 
amino nitrogen and urea in the blood of rats under 
the dietary conditions imposed in the experiment. 
That fat under conditions of stress may provide 
building blocks for certain enzyme systems is 
indicated. 


Relation of vitamin B,. to vitamin E in nutrition 
of young rats. E. L. Hove anp J. O. Harpin.* 
Lab. of Animal Nutrition, Alabama Polytechnic 
Inst., Auburn. 

Previous work has shown that supplements of 
alpha tocopherol given to young rats on a low 
casein, vitamin E-free diet increased growth and 
protein utilization, gave marked protection 
against CCl, and prevented a fatal lung hemor- 
rhage-liver necrosis syndrome which occurred 
after about 3 months. The diets used in this work 
contained no added source of vitamin By, folic 
acid or biotin. (Hove, E. L., D. H. CopELanp 
AND W. D. Satmon. J. Nutrition 39: 397, 1949.) 
When boiled egg white or fibrin replaced casein as 
the protein source at 10%, supplements of 1 mg. 
alpha tocopherol daily did not increase growth or 
give protection against CCl,. However, on diets 
with defatted whole wheat or soybean meal as the 
protein source, vitamin E increased growth and 
protein utilization. When vitamin B,2 concentrate 
was added at a level equivalent to 30 ug/kg. to 
diets containing soybean meal, casein or whole 
wheat, the protein efficiency ratios increased 
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sharply and vitamin E supplements were without 
apparent benefit. Folic acid or biotin did not in- 
fluence the results. Supplements of vitamin B,, 
offered some protection against CCl,, but under 
the conditions used could not replace vitamin E; 
the combination was more effective than either 
alone. Against the fatal lung hemorrhage-liver 
necrosis syndrome vitamin By: gave Sittle pro- 
tection although in some experiments the time of 
onset was delayed. 


Use of chromium oxide asindicator of digestibility. 
E. A. Kane,* W. C. Jacopson* anv L. A. 
Moore. Division of Nutrition and Physiology, 
Bureau of Dairy Industry, Agricultural Research 
Administration, U. S. Dept. of Agriculture, 
Washington, D.C. 

It was shown by a direct comparison, that 
digestibility coefficients obtained with both lignin 
and chromium oxide ratios by total collection of 
feces, were in excellent agreement with those 
determined by the standard total collection 
method. The next problem was to determine how 
many samples of feces/day are necessary to attain 
the same accuracy and reliability with the ratio 
technique as with the standard total collection 
method. In order to obtain fundamental data on 
this point, the following experiment was under- 
taken. Around 15 gm. of chromium oxide had been 
fed to 3 cows for approximately 90 days in con- 
nection with the previous trials. Then, during a 
period of 24 hours, each passage of feces from each 
cow was collected, mixed, and sampled. Each 
sample was analyzed separately for dry matter 
and chromium oxide. The percentage of chromium 
oxide in each passage from each cow was deter- 
mined and averaged for the 24-hour period, the 
averages for the 3 cows being 0.370, 0.350, and 
0.367%, respectively. These results compare favor- 
ably with the averages of total daily collections 
for the 9-day period immediately preceding this 
24 hour experiment, which were 0.375, 0.354, and 
0.362%, respectively. The range of variation in 
percentage of chromium oxide in the feces of the 
3 cows, during the 24-hour period, was 0.060, 0.081, 
and 0.082%, respectively. An analysis of variance 
revealed a highly significant difference between 
cows and between a.M. and P.M. samples. There- 
fore, the time of day of sampling, in addition to 
the number of samples, is important and should 
be considered in deciding on a reliable procedure 
for accurate sampling of feces for digestibility 
studies where the ratio technique is used. 


Improvement in the nutritive value of milled rice. 
Marinus C. Kix. Univ. of Arkansas, Fayeite- 
ville. 

The proteins of milled rice rations (percentage 
composition: milled rice, 89; salt mixture, 4; cellu 
flour, 2; wheat germ oil, 3; cod liver oil, 4) were 
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supplemented by those of dry skim milk, dry whole 
milk, and dry whole egg. The rations were ad 
libitum and paired fed to rats receiving daily an 
ample supply of members of the vitamin B com- 
plex. Six males and 6 females were used in experi- 
ments of 90 days duration. The supplements were 
fed at a1, 3, and 5% level replacing an equivalent 
amount of protein in the milled rice ration. The 
rice ration had a protein content of 5.46%; milled 
rice, 6.14%; dry skim milk, 33.8%; whole milk, 
24.0%; and whole egg, 45.2%. The average differ- 
ence in gain/1000 gm. of food intake in the ad 
libitum feeding experiments at the 1, 3, and 5% 
level was: for dry skim milk: 14, 27, and 35 gm. 
respectively. For whole milk: 1, 27, and 31, and 
for whole egg: 5.2, 23.3, and 18.7 gm. Lower values 


were found in the paired feeding experiments. — 


The quality and quantity of the milk solids pro- 
teins favorably influence the nutritive value of 
milled rice, as do also their vitamin A, thiamine, 
riboflavin, and calcium content. 


Utilization of a pantothenic acid conjugate (PAC) 
for rat growth. Tsoo E. Kina;>* Frank M. 
StronG* AND VERNON H. CHELDELIN. Dept. of 
Biochemistry and the Enzyme Inst., Univ. of 
Wisconsin, Madison. , 

A pantothetic acid conjugate (PAC) described 
by the authors has been found more active than 
the free vitamin in certain microorganisms (KING, 
FELS AND CHELDELIN. J. Am. Chem. Soc. 71: 131, 


1949). It exists in various animal tissues. The pres- 


ent experiment was designed to test the degree of 
activity of the conjugate in growing rats. Eighty 
albino rats of the Sprague-Dawley strain, of body 
weight 40 + 2 gm. were separated into 11 groups 
of 6 to 10 animals each. They were maintained on 
a purified diet which was supplemented with 
graded amounts of PAC or calcium pantothenate, 
administered either orally or intraperitoneally. 
PAC was prepared according to previously de- 
scribed methods and was freed from coenzyme A 
and from free pantothenic acid by prolonged dial- 
ysis against distilled water. The intraperitoneal 
administration of a sample of PAC containing 5% 
bound pantothenic acid showed that the conjugate 
was at least as active as equivalent amounts of 
pantothenic acid. PAC by oral administration was 
slightly less effective than the free vitamin. The 
feasibility of developing a rat growth method for 
total pantothenic acid in tissues is discussed. 


Lysine deficiency in r=ts fed zein diets. W. A. 
KrEHL AND Davin KuiGuER.* Yale Nutrition 
Lab., Dept. of Physiological Chemistry, Yale 
Univ., New Haven, Conn. 

Attempts were made to produce an uncompli- 
cated lysine deficiency in growing albino male and 
female rats of the Sprague-Dawley strain. Even 
when zein was supplemented to theoretically ade- 
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quate levels with missing amino acids and used in 
an otherwise adequate diet, it did not promote 
optimum growth. Experiments were conducted to 
determine the reasons for this observation. Sup- 
plementation of the zein diet with additional 
essential amino acids and a variety of growth fac- 
tors; proteolytic hydrolysis of the zein; and sup- 
plementation with small amounts of an adequate 
protein (casein) were all attempted. The results 
obtained indicate that lack of growth in rats fed 
supplemented zein diets can be attributed to 
inadequate digestion of the protein with the result 
that certain of the essential amino acids are re- 
leased too slowly to be absorbed and join the 
metabolic pool of other essential amino acids. 
Addition of arginine, valine and threonine simul- 
taneously provided the additional essential amino 
acids necessary for protein synthesis required for 
growth. Animals on the lysine deficient diet, in 
addition to their failure to grow, exhibited marked 
symptoms of deficiency characterized by ruffled 
hair, unsteady stance and gait and severe emacia- 
tion. These symptoms but not the growth failure 
were corrected by lysine supplementation. His- 
tological studies of the liver, heart, kidneys, 
adrenals, and thyroid of the ‘lysine-deficient’ 
animals revealed no pathology although the liver 
appeared to contain less than the normal amount 
of fat. 


Acetylation studies in patients with rheumatoid 
arthritis. W. James Kun.,* HersBert Gersu- 
BERG* AND ELAINE P. Ratti. Labs. of Dept. of 
Medicine, New York Univ. College of Medicine, 
New York City. 

The acetylation of PABA and of sulfadiazine by 
patients with rheumatoid arthritis was deter- 
mined and compared to that of normal subjects. 
Acetylation was measured either by the oral ad- 
ministration of 500 mg. of PABA or by the intra- 
venous injection of 1 gm. of sulfadiazine. Eight 
normals, and, up te the present, 8 patients with 
rheumatoid arthritis have been studied, both 
before and after the administration of calcium 
pantothenate. In both the normal subjects and in 
the patients with rheumatoid arthritis, the ability 
to acetylate was variable, but remained constant 
in a given individual. As measured by PABA the 
degree of acetylation of the amount excreted in 
the urine varied from 82-96% in both groups. 
Following the injection of sulfadiazine, from 
7-20% of sulfadiazine excreted as acetylated. The 
oral administration of 10 gm. of calcium panto- 
thenate daily for periods of from 3 weeks—4 months 
to patients with rheumatoid arthritis did not 
appreciably influence the acetylation of either 
PABA or sulfadiazine. The results suggest that 
acetylation is not disturbed in patients with 
rheumatoid arthritis. 
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Urinary loss of amino acids in normal and under- 
nourished males following single injection of 
amino acid mixture. STANLEY LEvey, ELLEN D. 
HoGANSON AND JOHN E. Harrowun (introduced 
by Artuur H. Smitu). Dept. of Physiological 
Chemistry, Wayne Univ. College of Medicine, 
Detroit and Wayne County General Hospital, 
Eloise, Mich. 

The excretion of 9 amino acids (arginine, his- 
tidine, isoleucine, leucine, lysine, methionine, 
phenylalanine, threonine and valine) was deter- 
mined in the urine of 4 normal and 4 undernour- 
ished male subjects following the intravenous 
infusion of an assayed amino acid mixture. The 
amino acids were estimated using microbiological 
methods. The degree of undernutrition in the sub- 
jects studied ranged from moderate to severe as 
shown by clinical and laboratory studies. No 
difference was found in either the excretion of the 
individual amino acids or the relative excretion 
pattern which could be correlated with the nutri- 
tional state of the subjects. The amount of any 
amino acid retained was considered to be the dif- 
ference between that injected and that amount 
excreted in the urine. The retention of the indi- 
vidual amino acids studied ranged from 99% for 
arginine to 81% for threonine. Retention of the 
individual amino acids could not be correlated 
with the nutritional status of the subject. The 
excretion of bound amino acids (those freed by 
acid hydrolysis) was also studied. In spite of the 
fact that the infused amino acid mixture was free 
of bound amino acids, an increased urinary loss 
of bound leucine, lysine, and valine was found 
following the injection of this amino acid prepara- 
tion as compared to the urinary loss following an 
infusion of physiological saline. The ‘saturation 
or load’ test used for the evaluation of the nutri- 
tional state in regard to certain vitamins, does not 
appear applicable for studying protein nutrition. 


Studies on vitamin A deficiency in the mouse. 
Patricia McCartHy* anp LEopotp R. CERE- 
cEDO. Dept. of Biochemistry, Fordham Univ., 
New York City. 

A study of vitamin A deficiency was made in 3 
strains of white mice in order to determine what 
changes occur throughout the body, and whether 
these changes are the same as those described for 
the rat. Weanling mice placed upon a 30% casein, 
15% fat, vitamin A-free diet grew normally and 
did not exhibit the typical vitamin A deficiency 
syndrome, although rats responded to this regime, 
within 4 to 7 weeks. In order to decrease the deple- 
tion period, and to secure uniformity in the time 
of appearance of symptoms, different dietary re- 
gimes were devised. By varying the nutritional 
background of the weanling it has been possible 
to set up conditions under which 80% of the young 
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mice will develop the typical deficiency syndrome 
within a relatively narrow range. The time of 
appearance of symptoms is determined by the 
stringency of pre-natal and lactational treatment. 
The effect of vitamin E-free and fat-free diets on 
the depletion period was also investigated. His- 
tological studies were carried out on various 
tissues. Reproduction studies indicate that the 
reproductive function in the male has been vir- 
tually destroyed by the absence of vitamin A from 
weaning. In the female, the reproductive function 
has been greatly impaired, but not destroyed. 
The young of such females are viable. In a study 
of the minimum daily requirement, our data indi- 
cate that the minimum requirement is in the 
neighborhood of 1 rv per day. 


Effect of various amino acids and vitamin B,. on 
chick growth. L. J. Macuuin,* J. L. M1uuican,* 
C. A. Denton* anp H. R. Birp. Bureau of 
Animal Industry, U. S. Dept. of Agriculture, 
Beltsville, Md. . 

Amino acids and vitamin Bi. were investigated 
as supplements to corn-soybean meal and corn- 
cottonseed meal diets for growing chickens. Pro- 
tein concentrates were added so as to supply 22% 
protein. In addition the diets contained 3% alfalfa 
leaf meal, butyl fermentation solubles, tricalcium 
phosphate, limestone, salt, manganese sulfate, 
niacin, and a vitamin By, concentrate on charcoal. 
Choline was added to the cottonseed meal diet. 
The diets were assayed microbiologically for all 
essential amino acids. The soybean meal diet con- 
tained 0.22% methionine and the cottonseed meal 
diet 0.7% lysine. Addition of 0.1% pu-methionine 
to the soybean meal diet gave maximal growth 
response of the chicks. A level of 0.8% pt-lysine 
monohydrochloride gave the best growth on the 
cottonseed meal diet. No additional growth was 
obtained when amino acids other than methionine 
or lysine were fed although tryptophane and 
glycine levels in both diets and methionine and 
tyrosine levels in the cottonseed meal diet were 
on the border line. In studying the effect of Bu, 
chickens from animal-protein-depleted dams were 
used and the Biz concentrate omitted from the 
basal diets. Average weight in gm. at 5 weeks in a 
typical experiment were: soybean meal basal 253, 
plus By. 304, plus methionine 282, plus Biz and 
methionine 335; cottonseed meal basal 200, plus 
Biz 217, plus lysine 296, plus Biz and lysine 311. 
When B,: was replaced by an animal protein factor 
concentrate the chickens weighed 267 without and 
359 with lysine. 


Variations in nitrogen-balance data on college 
girls. BeuLA V. McKey,* Dotores MALONEY 
CorEy* anp Janice M. Smiru. Agricultural 
Experiment Station, Dept. of Home Economics, 
Univ. of Illinois, Urbana. 
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Five girls, 19-23 years of age, cooperated in a 
study of the reproducibility of nitrogen balance 
data from September, 1947 to June, 1948. During 
this time, determinations of nitrogen balances 
were compared with values obtained on the same 
subjects 3-5 months later. In 11-day test periods, 
3.2, 2.4, 1.9, 1.4 or 0.2 gm. nitrogen daily were fed. 
Except at the lowest intake, nitrogen was supplied 
by bread, rolled oats, lean beef, light cream and 
potatoes. The composition of the basic diet and 
proportions of protein foods are described in the 
publication by Bricker et al. (J. Nutrition 37: 163 
1949). The average nitrogen balance for all sub- 
jects at the 2nd time of feeding was significantly 
lower than at the Ist in 4 of the 5 comparisons 
(exception at 1.9 gm.). These average nitrogen 
balances (expressed in gm./day) with the standard 
errors for the Ist and 2nd tests respectively, were 
as follows for the 5 nitrogen levels: 3.2 gm.; 
—0.403 + 0.0960, —0.008 + 0.0534: 2.4 gm.; 
—0.219 + 0.0389, —.028 + 0.0464: 1.9gm.; —0.654 
+ 0.0571, —0.319 + 0.0395: 1.4 gm.; —1.1059 + 


0.0498, —0.815 + 0.0436: 0.2 gm.; —1.814 + 
0.0274, —1.488 + 0.0418. Biological values were 
61 + 4.0, 74 + 2.8 and 85+ 2.9% at the 3.2, 2.4 and 
1.4 intakes respectively. These biological values 
were significantly different in all possiblé com- 
parisons indicating that the biological value esti- 


mated in this study was influenced by the amount 
of nitrogen fed. 


‘Studies on lactalbumin heated with carbohydrate. 
Ivan J. Maper,* Lawrence J. ScHROEDER* 
AND ArTHUR H. SmitH. Dept. of Physiological 
Chemistry, Wayne Univ. College of Medicine, 
Detroit, Mich. 

A comparison of in vitro and in vivo studies was 
made in an attempt to evaluate the role of heat 
and carbohydrate concentration in the non-enzy- 
matic browning of proteins as exhibited in the 
Maillard Reaction. Commercial and ‘carbohy- 
drate-free’ lactalbumin, heated under various 
conditions, was used in in vitro digestion experi- 
ments. The conventional formol titration proce- 
dure, showed that the rate and amount of diges- 
tion of the protein by pancreatin is inversely 
proportional to the severity of heat treatment. 
Removal of reducing substances from lactalbumin 
before heating permits a greater rate and degree 
of enzyme hydrolysis of the heated product. 
Microbiological assays for valine, histidine, leu- 
cine, phenylalanine, lysine and methionine in 
acid hydrolysates of the various proteins showed 
that only lysine was partially destroyed. These 
observations suggest that the carbohydrate reacts 
with the protein to form enzyme-resistant mate- 
rials. A nitrogen balance study in dogs was used 
to determine the relative effect of heat and of 
carbohydrate in the alteration of the nutritive 
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value of heated protein. ‘Carbohydrate-free’ lac- 
talbumin and extracted lactalbumin to which 
had been added 2 and 5% lactose served as the 
protein nitrogen sources. The time of autoclaving 
of these proteins was varied from one-half to one 
hour. The biological value was high in all cases. 
However, as either the carbohydrate concentra- 
tion or the time of heating was increased, the 
nutritive index of the protein decreased. Lowered 
digestibility, shown by increased fecal nitrogen, 
accounted for the decrease in nutritive value. 


Chronic riboflavin deficiency in Cebus monkeys. 
GeorcE V. MANN AnD Parricia L. STEVENS 
(introduced by Freprick J. Stare). Dept. of 
Nutrition, Harvard School of Public Health, and 
Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

Young Cebus monkeys were studied upon a puri- 
fied diet with and without the addition of crystal- 
line riboflavin. Without added riboflavin the diet 
furnished 25 ¥ or less of riboflavin per 100 gm. of 
diet. With added riboflavin this diet is adequate 
for periods of at least 2 years. Without added ribo- 
flavin animals on this diet began a steady decline 
of weight within 2 weeks. Although appetite re- 
mained good and food consumption 80% or more 
of normal, after 6 months weight loss amounted to 
30%-40% of the original weight. No mucous mem- 
brane or ocular lesions were seen. In one of 6 
animals a seborrheic dermatitis with yellow en- 
crustations developed over the dorsum of the 
hands and on the tail with slight loss of hair. In 
another instance a pre-existing fungal dermatitis 
showed extension and exacerbation. Plasma levels 
of free and combined riboflavn decreased to levels 
20% of normal. The sequence was diminution of 
free riboflavin plus flavin-mononucleotide fol- 
lowed by a fall of flavin-adenine-dinucleotide. 
Total ‘flavin’ concentration reached a minimal 
level of 0.5-1.07% after 80-100 days and remained 
there until death. Hematological studies reveal 
no evidence of anemia but rather of a polycythemia 
which progresses until death. Cell indices, white 
blood count, and differential remain unchanged. 
Plasma volume and total protein determinations 
indicate no contraction of fluid volume to account 
for this polycythemia. Glucose tolerance tests 
reveal no abnormality of carbohydrate metabo- 
lism. Response to riboflavin suggests that minimal 
daily requirement for growth is between 30 and 50 
v/kg/day. 


Nutrient intake and serum blood levels of chil- 
dren showing physical signs of vitamin defi- 
ciencies. Susan B. Mrerrow,* R. F. Krause,* 
J. H. Browe,* C. A. NEWHALL* AnD H. B. 
Pierce. Depts. of Biochemistry and Anatomy, 
Univ. of Vermont College of Medicine, Burling- 
ton. 
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Twenty-four hour food intake records were 
secured in the winter, spring and fall of 3 consecu- 
tive years as part of a study investigating rela- 
tionships between physical findings, blood chem- 
istry and food intakes of school children. All 
subjects exhibited generally accepted signs of 
vitamin deficiencies attributed to inadequate 
amounts of vitamin A, riboflavin, niacinamide 
and/or ascorbic acid. Three groups of subjects 
were selected that had ‘high’ or ‘low’ blood levels 
of vitamin A, carotene or ascorbic acid during 
the 3 years. The vitamin A, carotene and ascor- 
bic acid intake of the higher and lower blood 
level groups for each of the above mentioned 
3 blood constituents were compared. Study was 
also made of the blood values of subjects 
whose nutrient intake for each of the 3 food con- 
stituents was above or below a certain value. 
Blood levels of these 3 nutrients were compared 
for each of the 3 higher and lower nutrient intake 
groups. The higher dietary intakes of carotene, 
total vitamin A, and ascorbic acid appear to be 
more indicative of the higher blood levels of these 
3 nutrients than the lower dietary intakes of caro- 
tene, total vitamin A and ascorbic acid are indica- 
tive of the lower blood levels of these same nutri- 
ents. Blood content of vitamin A and carotene 
appear to be a poor indication of dietary intake 
of these nutrients. The higher bleod values of 
ascorbic acid reflect dietaries of above 40 mg. of 
ascorbic acid and the lower blood values dietaries 
under 40 mg. of this nutrient. 


Physiological and histological changes in the folic 
acid-deficient duckling. O. Neat MIL.er, J. W. 
GopDARD AND Rosert E. O.tson (introduced 
by Freprick J. STARE). 

In addition to anemia, folic acid deficiency in 
ducklings causes a depression in the respiration 
of erythrocytes and a decrease in pyruvate utili- 
zation by cardiac muscle (Federation Proc. 8: 390, 
1949). The failure of these birds to gain weight 
despite a high food intake suggested that addi- 
tional lesions might be found in the gastrointes- 
tinal tract or in its associated glands. Young 
ducklings were fed a purified diet low in folic acid 
and supplemented with sulfaguanidine. When de- 
ficiency signs became manifest, these birds were 
killed and samples of liver, gut, and pancreas were 
fixed for histological examination. Determinations 
of blood sugar, liver glycogen and fat, and the 
titre of duodenal amylase and trypsin were made 
at the same time. Deficient ducks showed mark- 
edly decreased liver glycogen, slightly increased 
liver fat, normal blood sugar levels, and markedly 
decreased duodenal amylase and tryptic activity. 
Histological and histochemical examination of the 
liver, pancreas, and intestine showed 1) decrease 
in alkaline phosphatase and glycogen in the liver; 
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2) clumping and reduction in number of mito- 
chondria and dislocation and decrease in the 
number of zymogen granules with evidence of in- 
hibition of their release in the pancreas; and 3) 
virtually no change in the intestine. It is con- 
cluded that experimental folic-acid deficiency in 
the duck causes biochemical and pathological 
changes in the liver and pancreas, which may 
account for some of the signs noted in this disease. 


Nitrogen balance index of adult rats fed amino 
acid mixtures low in valine. E. S. Nasser anp 
JosepH T. ANpERSON.* Dept. of Physiology and 
Vital Economics, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N.Y. 
Nitrogen balances were determined on adult 

male rats fed diets containing various amino acid 
mixtures by stomach tube (ANDERSON AND Nas- 
sET. J. Nutrition 36: 703, 1948). Each experiment 
included one week on a nitrogen-free diet, a sec- 
ond week in which the amino acid mixture was 
incorporated at about half-maintenance quantity, 
a third week at full maintenance quantity. In a 
single group of rats (series 140) a ‘complete’ amino 
acid mixture, simulating whole egg protein, was 
tested before and after whole egg protein. The 
nitrogen balance index of ingested nitrogen (K’) 
computed from the half-maintenance and full- 
maintenance periods is 1.18 for egg protein and 
0.99 for the ‘complete’ amino acid mixture. An- 
other amino acid mixture containing only one- 
twelfth the pi-valine of the ‘complete mixture 
(9.0 mg. pu-valine nitrogen per gram of total 
nitrogen) gave a K’ of 0.44. A similar amino acid 
mixture containing the same total valine but all 
in the L-form gave a K’ of 0.51. The significance of 
these values in relation to the utilization of p-val- 
ine will be discussed. 


Quantitative vitamin B,. requirement of the pig. 
R. O. NesHEemm* anp B. Connor JOHNSON. 
Division of Animal Nutrition, Univ. of Illinois, 
Urbana. 

The synthetic 30% alpha-protein ration pre- 
viously shown to be deficient in vitamin By: was 
fed in 2 experiments to groups of 2-day-old pigs. 
The first experiment was designed to determine 
the quantitative vitamin By requirement when 
the vitamin was given intramuscularly, and the 
second, when vitamin B,. was given orally. In 
experiment 1, 14 two-day-old pigs were individu- 
ally fed the basal diet for a 2-week depletion 
period. They were then allotted to 5 groups. 
Groups 1-5 were given by i.m. injection respec- 
tively 0, 0.1, 0.3, 0.4 and 0.6 ug. of crystalline 
vitamin B,2/pig/kg. of body weight daily. The 
gains of the pigs in group 5 were significantly 
greater than those in any other group and appeared 
optimum. Thus the requirement is not less than 
0.6 wg. of vitamin Bi2/kg. body weight/day. In 
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experiment 2, 15 two-day-od pigs were allotted to 
5 groups. Groups 1-4 received in their diets, respec- 
tively, 10, 15, 20 and 40 ug. of crystalline vitamin 
B,:/kg. of dry matter of the diet, and group 5 was 
given intramuscularly 0.6 ug. of crystalline vita- 
min By/kg. body weight daily/pig to correlate 
the 2 experiments. The results (weight gains, blood 
and bone marrow data, organ weights, and defi- 
ciency symptoms) of these experiments will be 
reported. 


Response of Leuconostoc citrovorum to tryptic 
digests of casein. CHARLES A. NICHOL* AND 
ArnoLp D. Wetcnu. Dept. of Pharmacology, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

In an amino acid medium, the growth of Leu- 
conostoc citrovorum 8081 is insignificant when a 
tryptic digest of casein (prepared by the method 
of Skreaas, et al. J. Biol. Chem. 176: 1459, 1948) is 
added in amounts equivalent to 100 mg. of casein/ 
tube (10 ml.). However, 12.5 mg. of the hydro- 
lyzed casein/tube potentiates greatly the response 
of the organism to thymidine (5-40 yug./tube). A 
similar effect is exerted on the response to a highly 
concentrated liver fraction containing the so- 
called citrovorum factor (SAUBERLICH ANR Bav- 
MANN. J. Biol Chem. 176: 165, 1948). In the pres- 
ence of both thymidine and the citrovorum factor, 
the potentating effect of the casein hydrolysate 
is very striking. The substance responsible for the 
activity of the enzymatic digest of casein is stable 
at pH 12 at 100° for at least 30 minutes. Studies on 
the nature of the factor, its role in the growth of 
the organism, and its influence on the accuracy of 
assays for the citrovorum factor are now in prog- 
ress. 


Maternal nutrition and hydrocephalus in infant 
rats. B. L. O’DELL* anp A. G. Hocan. Dept. 
of Agricultural Chemistry, Univ. of Missouri, 
Columbia. 

Female rats maintained on a synthetic diet bore 

a few young, less than 2%, that had hydro- 

cephalus. The original diet, made up chiefly of 

casein and glucose, was recently replaced by a 

diet made up of: Soybean oil meal 70; cerelose, 

22; salts, 4; lard, 4; and the following vitamins: 

A, 2000 1u; D, 283 10; E, 1 mg.; K, 1 mg.; thiamine, 

1.6 mg.; riboflavin, 1.6 mg.; pyr doxine, 1.6 mg.; 

Ca-pantothenate, 4 mg.; choline, 100 mg.; biotin, 

20 mg. The incidence of hydrocephalus on the 

soybean oil meal diet was a fraction of 1%. Earlier 

observations had indicated that the incidence of 
hydrocephalus was markedly lowered when folic 
acid was added to the casein diet and this sug- 
gested that the incidence of hydrocephaus might 
be increased if the effective amount of folic acid 
in the diet were’ reduced. When the soybean oil 
meal diet was supplemented with a folic acid 
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inhibitor (crude methyl folic acid generously 
supplied by T. H. Jukes, Lederle Laboratories) 
the incidence of hydrocephalus rose sharply within 
4 weeks and the results were about the same with 
amounts of the inhibitor varying from 1-10 mg/100 
gm. of diet. The total number of young born 
after the change was 320 and the total number of 
hydrocephalics was 72. The number of hydro- 
cephalics/litter varied from 0-13. 


Folic acid metabolism in normal human subjects. 
Lura Mare OpLanp* AND HELEN T. Parsons. 
Dept. of Home Economics, Univ. of Wisconsin, 
Madison. 

The urinary excretion levels of folic acid of 33 
university women consuming constant weighed 
basal diets and supplements of 1, 3, 5 and 10 mg. 
of pteroylglutamic acid for a total of 313 subject- 
days were determined microbiologically with 
Streptococcus faecalis. On the basal diet providing 
0.4 mg. of folic acid daily, 29 subjects excreted a 
mean of 3.7 ug. (range 0.8-9.6) of folic acid/day—a 
mean of less than 1% of the intake. With a 1 mg. 
test dose in 35 observations on 15 subjects, a 
mean of 2.7% (0.3-4.9) of the dose was excreted 
in the urne, a relatively small increase although 
this level of intake much exceeds the amounts 
present in ordinary diets and the provisional 
recommended allowance. However, with the ad- 
ministration of a 5 mg. test dose, the percentage 
return rose markedly to a mean of 38% (30-46) 
for 59 observations; and for a 10 mg. dose, to a 
mean of 50% (37-63) in 41 observations. Thus the 
rapid increase in the percentage excretion with 
increases in test dose size was not maintained 
beyond the 5 mg. intake level. Human bioassays 
of the availability of folic acid placed 3 food 
sources in the following descending order: cooked 
frozen chicken livers, dehydrated cereal-grass 
tablets and dried debittered brewers’ yeast, in 
rough correlation with the proportion of the free 
form of folic acid present in the test materials. 


Electrolyte changes in thiamine deficiency. Louis 
J. Pecora (introduced by Fioyp S. Dart). 
Experimental Biolegy and Medicine Inst., Na- 
tional Insts. of Health, Bethesda, Md. 

Hypo- and hyperpotassemia have been reported 
to produce alterations in the S-T take-off and T 
wave in the electrocardiogram of animals and man. 
Thiamaine-deficient rats have similar electro- 
cardiographic changes suggesting that an elec- 
trolyte disturbance might occur in this condition. 
Fifteen male weanling Sprague-Dawley rats were 
fed a thiamine-free, otherwise adequate, purified 
diet. For the first 7 weeks each rat received 3 y of 
thiamine daily, thereafter none. Litter mates to 
10 of these rats were pair-fed the same diet con- 
taining 200 y of thiamine per 100 gm. of diet, and 
5 control rats were fed the same diet ad libitum. 
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The heart:body weight ratio was 0.33% for the 
control and pair-fed rats and 0.38% for the thi- 
amine-deficient rats. The water content of the 
fat-free skeletal and cardiac muscle of each group 
was 77% + 1. A decreased potassium and an 
increased sodium level was observed in the skeletal 
and cardiac muscle of the thiamine-deficient rat. 
The pair-fed rats showed no change from the 
control values. The phosphate content of serum, 
skeletal and cardiac muscle was similar in each 
group. These electrolyte changes may account 
in part for some of the cardiac alterations observed 
in thiamine-deficient rats. 


Effects of vitamin therapy on school children. 
H. B. Pierce, R. F. Kravuse,* J. H. Browe,* 
Susan B. Merrow* anv C. A. NEWHALL.” Depts. 
of Biochemistry and Anatomy, Univ. of Vermont, 
College of Medicine, Burlington. 

A study has been made of school children having 
one or more of the usually accepted physical signs 
of deficiencies of vitamin A, ascorbic acid, niacin 
or riboflavin for seasonal periods in each of 3 
consecutive years. Children were grouped accord- 
ing to type and severity of lesion, sex and age 
(under and over 12 years of age). Four groups, 
vitamin A, ascorbic acid, niacin and riboflavin 
were established and each group was subdivided 
into control and therapy sections. Therapy was 
administered with each of the above vitamins in 
amounts approximately 4 times the recommended 
daily dietary allowances of the National Research 
Council. Bloods were analyzed for hemoglobin, 
serum protein, alkaline phosphatase, vitamin A, 
carotene and ascorbic acid in the spring, fall and 
winter according to the microchemical methods 
of Bessey and his associates. Vitamin A blood 
levels were significantly elevated by vitamin A 
therapy and not significantly changed by the other 
3 types of therapy. Ascorbic acid therapy resulted 
in a significant elevation of blood ascorbic acid, 
but no such effect was observed with the other 3 
types of therapy. The ascorbic acid therapy group 
had significantly lower carotene levels than con- 
trol children, other types of therapy having no 
significant effect upon blood carotene. Hemo- 
globin and serum protein levels were not signifi- 
cantly improved by the therapy used. Children 
in all therapy groups showed a significantly greater 
increase in height and a tendency to increase more 
in weight than children in control groups. 


Ascorbic and glucuronic acids as growth factors in 
chicks. Mary ExizasetH Rep. Experimental 
Biology and Med. Inst., National Inst. of Health, 
Bethesda, Md. 

One-day old New Hampshire Red chicks were 
supplied a modified form of the Franklin et al. 
diet with Brigg’s salt mixture at a 6% level. 
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The chicks were injected daily, some with ascorbic 
acid, others with glucuronic acid and the control 
groups with normal saline. Nine chicks were used 
in each group in the first test, conducted in sum- 
mer, and 9 males and 9 females in each group in 
the second test, conducted in winter. In the sum- 
mer test, males receiving ascorbic acid gained 31% 
more than controls whereas in the winter test they 
gained 3% less in 32 days. Females receiving 
ascorbic acid, however, increased markedly in 
in weight over controls in both tests; in the first 
experiment the gains were 53% greater and in the 
second 42%. Males did not grow more with glu- 
curonic acid in either test whereas females gained 
20% more than controls in the first and 27% more 
in the second. In males, liver to body weight 
ratios increased slightly with ascorbic acid in the 
summer test whereas no change occurred in winter, 
the liver ascorbic acid concentrations remaining 
fairly constant. In females, the liver to body 
weight ratios increased in both tests with ascorbic 
acid and the concentration of the vitamin was 
also greater. These observations confirm and ex- 
tend the results of other investigators and offer 
interesting possibilities for further research. 


Effect of tryptophane depletion and repletion on 
enzyme activities of tissues of chick. WALTER C. 
RusseE.t, M. Wieut Taytor anv I. WILiiam 
LaNnE.* Dept. of Agricultural Biochemistry, New 
Jersey Agricultural Experiment Station, Rutgers 
Univ., State Univ. of New Jersey, New Brunswick. 
Deprivation of individual essential amino acids 

causes, in general, decreases in liver esterase and 

phosphatase, and in pancreatic amylase, lipase 
and protease, but an increase in liver catalase. 

When chicks were deprived of tryptophane for 

2 weeks, there was a decrease in blood catalase 

and a rise in liver catalase. Liver esterase and 

phosphatase remained essentially normal but 
marked decreases in activity of pancreatic 
amylase, lipase and protease occurred. Provision 
of an adequate supply of tyrptophane, following 
2 weeks of depletion, and observations for a 4- 
week period, showed a gradual return to normal of 
blood and liver catalase, a rapid return to a normal 
value for pancreatic protease, and to a slightly 
subnormal value for pancreatic lipase. Immedi- 
ately following repletion there was an upsurge of 
the value for pancreatic amylase to 67% above 
normal which gradually lowered to normal during 
the 4 weeks of repletion. It is of interest that 
during deprivation of the amino acid, values for 
blood catalase fall whereas those for liver catalase 

rise, suggesting that the enzyme either plays 4 

different role in the 2 tissues or that the rise in 

the liver is at the expense of that in the blood. 

The data show that changes in enzyme activities 

caused by deprivation of tryptophane are revers- 
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ible if an adequate quantity of the amino acid is 
provided. 


Effects of protein level, vitamin B,., and folacin 
on utilization of methionine for transmethyla- 
tion. W. D. Satmon. Lab. of Animal Nutrition, 
Alabama Polytechnic Inst., Auburn. 

Weanling rats were fed choline-free diets con- 
taining 7 or 9% of casein and corn gluten meal and 
sufficient pL-methionine to prevent kidney lesions 
in a 2-week period. When 10% of gelatine was 
added, at the expense of sucrose no kidney damage 
occurred; the further addition of 0.10% pu-trypto- 
phane resulted in 100% incidence of renal damage 
but tryptophane without gelatine had no effect. 
Vitamin Biz alone did not decrease incidence of 
kidney damage by the gelatine-tryptophane-con- 
taining diet but vitamin B,. and folacin together 
decreased incidence 50%. A 50-100% incidence 
of renal injury developed in rats receiving a 
choline-free, synthetic diet containing 60% of 
alcohol extracted casein. Vitamin Bi: and folacin, 
or these vitamins together with 0.64% pu-methio- 
nine, did not consistently increase growth or 
decrease incidence of renal damage. Choline alone 
(0.20%) prevented kidney lesions but had little 
effect on growth. Choline together with.vitamin 
Biz and folacin produced normal growth and 
grossly normal kidney condition; ethanolamine 
appeared to be as effective as choline in this 
combination. The results indicate a significant 
_ effect of protein level on utilization of methionine 
and a specific relationship of vitamin By: and 
folacin to transmethylation in the rat. 


Effect of oral administration of streptomycin on 
B vitamin excretion in man. HERBERT P. SARETT 
AND Grace A. GotpsmiTH. Nutrition Research 
Lab., Tulane Univ. School of Medicine, New 
Orleans, La. 

The effects of administration of streptomycin 
on the urinary excretion of thiamine, riboflavin, 
folic acid, and N’-methylnicotinamide, and on 
the excretion of niacin compounds following 
tryptophan supplements, were studied in subjects 
maintained for 24 to 40 days on regulated diets. 
After suitable control periods, streptomycin (cal- 
cium chloride complex) was administered orally 
for 8-12 days in doses of 1 gm. 4 times daily. 
Within a few days, stool cultures showed either 
complete or partial inhibition of growth of coli- 
form organisms. The’ excretion of thiamine, ribo- 
flavin and folic acid was not decreased during 
streptomycin administration and in one subject 
was increased after 6-8 days of treatment. N’- 
methylnicotinamide excretion was decreased in 
one subject and not changed in two other subjects. 
Exeretion of pyridoxine compounds, as measured 
by S. carlsbergensis, was determined in one subject 
and found to be unaffected by streptomycin. The 
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addition of tryptophan to the control diet led to 
increases in excretion of quinolinic acid and N’- 
methylnicotinamide. This conversion of trypto- 
phan to niacin compounds did not appear to be 
affected by streptomycin administration and the 
concomitant decrease in intestinal flora. 


Interactions between ascorbic acid and plasma 
and amino acids: failure to find bound ascorbic 
acid in plasma. FREDERICK SARGENT, II AND 
RapuH GOLDEN (introduced by R. E. Jonnson). 
Army Med. Nutrition Lab., Chicago, Ill. 

The fact that the formed elements of human 
blood give up their content of ascorbic acid much 
more slowly than does plasma led to the hypothesis 
that ascorbic acid was bound to a non-diffusible 
substance, probably a protein. Since earlier in- 
vestigations had yielded conflicting data regard- 
ing the existence of bound ascorbic acid in any 
part of human blood, systematic physico-chemical 
and chemical studies were first made on plasma. 
The methods used were: /) measurement of rate 
of diffusion of ascorbic acid through a semi- 
permeable membrane in plasma, a mixture of 
amino acids, and various control solutions at 37° 
C.; 2) ultrafiltration of plasma; 3) spectrophoto- 
metric analysis of solutions of ascorbic acid before 
and after addition of plasma, amino acids, glucose, 
and NaCl; and 4) acid hydrolysis of trichloroacetic 
acid filtrates of plasma after a modification of the 
method of Guha et al. The following significant 
findings were made: /) with gradients ranging 
from 0.5 to 4.5 mg. % of ascorbic acid, the rate or 
diffusion was not significantly different in plasma, 
amino acids or 0.55 m NaCl; but the rate of diffu- 
sion was significantly slower in plasma than in 
Ringer-Locke’s solution or distilled water. 2) 
The concentration of ascorbic acid in ultrafiltered 
plasma was the same as that in the protein-free 
ultrafiltrate. 3) Spectrophotometry failed to in- 
dicate the formation of a compound between 
ascorbic acid and plasma or amino acids. 4) 
Plasma did not contain ascorbigen, a bound 
ascorbic acid described by Guha et al. From these 
investigations the authors conclude that plasma 
does not contain a firmly bound non-diffusible 
form of ascorbic acid. The presence of a loosely 
bound form of ascorbic acid, however, is not 
precluded by the methods used. 


Role of vitamin B,. and methyl donors in lipo- 
tropism and transmethylation in the rat and 
chick. A. E. Scoarnrer,* W. D. SALMON AND D. 
R. Strenetu.* Lab. of Animal Nutrition, Ala- 
bama Polytechnic Inst., Auburn. 

The relation of vitamin Bi, to the quantitative 
effectiveness of monomethylaminoethanol, di- 
methylaminoethanol, betaine, pt-methionine and 
choline as methyl donors for the prevention of 
renal damage and fatty livers in rats and for 
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growth and perosis-prevention in chicks was 
studied. The choline requirement of ~weanling 
rats for protection against fatty livers was re- 
duced from 0.16% to 0.10% when the diet was 
supplemented with vitamin B,: and folacin. On 
the basis of methyl content monomethylamino- 
ethanol and betaine were considerably less active 
for growth and prevention of renal damage and 
fatty livers in the rat that dimethylaminoethanol 
or choline when vitamin Bj. and folacin were 
omitted from the diet. In the presence of vitamin 
Biz all the above compounds were equivalent to 
choline on a methyl] basis. Three mols of betaine 
were required to replace 1 mol of choline. For the 
chick, betaine, pi-methionine or monomethy]- 
aminoethanol, even in the presence of vitamin 
Biz, could not replace choline for growth and 
protection against perosis. Monomethylamino- 
ethanol and either pL-methionine or betaine could 
replace choline on a methyl] basis only when sup- 
plemented with vitamin B,2. Vitamin Bi: appears 
to function in methylation processes. 


Effect of feeding polyoxyethelene monostearate 
preparations on growth rate and gross pathology 
of weanling hamsters. B. S. ScHweIGErRT,* B. 
H. McBripe* anv A. J. Carison. Division of 
Biochemistry and Nutrition, American Meat Inst. 
Fndn., Dept. of Biochemistry and Dept. of Physi- 
ology, Univ. of Chicago, Chicago, Ill. 

Weanling hamsters (4-6 weeks of age) were fed 

a purified diet for a 2-week preliminary period and 

then the effect of feeding 2 polyoxvethelene 

monostearate preparations (Sta-Soft and MYRJ 

45) as compared to lard on the growth rate, food 

efficiency, mortality, gross pathology and organ 

weights was determined. Thirty-three animals 
were used in each group and the animals were kept 
in individual cages. The following dietary regi- 
mens were used: 5% lard, 5% Sta-Soft, 5% MYRJ, 

5% lard with the food intake of the group re- 

stricted to the average amount consumed by 

hamsters fed Sta-Soft or MYRJ, whichever was 
the least; 15% lard, 15% Sta-Soft, 15% MYRJ, 

15% lard with the food intake restricted as above, 

and 73% lard plus 73% Celluflour. The latter 

group was included in order to test the effect of 
ingesting a substance that is essentially inert 
nutritionally (Celluflour) at a level that ap- 
proximated the non-fatty acid moiety of the 
polyoxyethelene monostearate preparations. It 
was concluded from these experiments that Sta- 

Soft or MYRJ fed at either the 5 or 15% level in 

the ration of weanling hamsters significantly 

reduced the rate of gain as compared to the 
results obtained with lard. This was evident after 

2 weeks on experiment. A reduction in food effi- 

ciency was also observed. The retarded gains 

were not attributable to reduced food intake or 
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the caloric inertness of the polyoxyethelene frac- 
tion. Marked changes in the intestinal tract and 
severe diarrhea were also observed when Sta- 
Soft or MYRJ was fed. Mortality data, and data 
on the organ weights also indicated that the in- 
gestion of these compounds was deleterious as 
compared to the data obtained with lard. 


Amino acid intakes and excretions of primi- 
gravidae on self-selected diets. BERNICE BLUM 
SuHert,* HELEN OLDHAM AND THELMA PorTER. 
Dept. of Home Economics, Univ. of Chicago, 
Chicago, Ill. 

Amino acid intakes and urinary excretions of 
primigravidae living at home on self-selected 
diets were followed for 7-day periods during each 
of the last 5 months of pregnancy. All food eaten 
was weighed, samples were saved and representa- 
tive aliquots for each period analyzed for iso- 
leucine, leucine, lysine, methionine, phenylalanine, 
threonine, tryptophane, valine, arginine, histidine 
and total nitrogen. The intakes of other nutrients 
were calculated. Complete collections of excreta 
were made during each period. Aliquots of urine 
were analyzed for ‘total’ amino acids and nitro- 
gen. Average daily protein intakes ranged from 
59-82 gm.; positive nitrogen balances were ob- 
tained when intakes were over 65 gm. For the 
most part, the average daily intakes of methionine 
were lower than the allowances recommended by 
Rose (Federation Proc. 8: 546, 1949) for young 
men; those of the other essential amino acids 
were from 1-4 times those recommended. The 
excretions of threonine and methionine were con- 
sistently above the range found in normal adults; 
those of histidine were also in this category in 
approximately 50% of the periods of observation. 
The excretions of the other amino acids studied 
were within the normal range. No correlation was 
observed between the amounts of amino acids 
excreted and dietary intake, nitrogen balance, 
body weight or urine volume. 


Effects of surface active agents when fed in the 
diet of hamsters. Henry SHERMAN,* Rosert 8. 
Harris AND WALTER W. JETTER.* Massachusetts 
Inst. of Technology and Boston Univ. School of 
Medicine, Boston, Mass. 

Sorbitan monolaurate (SL), polyoxyethylene 
sorbitan monolaurate (PSL), polyoxyethylene mo- 
nolaurate (PL), and hydrogenated oil (HO) were 
fed as 5% and 15% of experimental diets to 11 
groups of 36 weanling hamsters for 68 days. All 
diets contained casein, 24; sucrose, 61.16 or 51.16; 
celluflour, 3; salts, 4; liver extract (1:20), 1; forti- 
fied cod liver oil, 0.3; cystine, 0.3; corn oil, 1; 
vitamin mixture (vitamin B,, Be, Bs, K, E, niacin, 
Ca pantothenate, choline, inositol, PGA, biotin, 
PABA), 0.24; and test substance, 5 or 15. One HO 
group was pair-fed with SL group; another re- 
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ceived 7.5% HO and 7.5% Celluflour. Representa- 
tive hamsters from each group were autopsied 
biweekly during test period; the remainder on 
68th day. Experimental results are tabulated 
below. Hamsters fed PSL and PL developed 
severe diarrhea. Results of HO pair-fed with SL 
indicate SL effects not due to starvation. Results 
of group fed 7.5% HO and 7.5% Celluflour demon- 
strate inert component of test material not re- 
sponsible. Results of autopsy and histological 
examination of animal tissues will be reported. 








5% TEST COMPOUND: SL PSL PL HO HO-P 
Wt. increase (gm) 49 38 38 63 56 
Wt. iner/gm. diet 12 .08 .07 .13 .15 
Mortality (%) 11 40 64 17 8 

15% TEST COMPOUND: 

Wt. increase (gm) 34 55-57 
Wt. iner/gm. diet 12 16 .18 


Mortality (%) 22 100 100 8 10 





The data indicate that SL, PSL, PL were toxic 
to hamsters when fed as 5% and 15% of a nutri- 
tionally adequate diet. 


Pyridoxine and fats in metabolism. Henry SHEr- 
MAN,* Laura M. Campiinc* anp Rosert S. 
Harris. Nutritional Biochemistry Labs., Massa- 
chusetts Inst. of Technology, Cambridge. 

Male weanling rats were placed on a laboratory 


diet consisting of Labco casein 20, corn starch 


61.7, salt mixture 4 and pyridoxine-free vitamin 
mixture 0.3, modified by the following additions: 
cornstarch 14 (diet FFPF), plus 0.4 mg. pyri- 
doxine (diet FF); olive oil 14 plus 0.4 mg. pyro- 
doxine (diet OO); and hydrogenated fat 14 (diet 
HFPF) plus 0.4 mg. pyridoxine (diet HF). Diets 
FF, FFPF and OO were fed concurrently for 42 
days. Half those on diets FF and FFPF were con- 
tinued on test for an additional 231 days; those on 
diet FFPF were divided into 3 subgroups and fed 
daily supplements of a) 0.02 mg. pyridoxine, b) 30 
mg. linoleic acid as corn oil, or c) both. In a second 
series 2 groups of rats were fed diets FF and FFPF 
for 21 days, then each group was divided into 4 
subgroups and fed diets FF, FFPF, HF and HFPF 
for an additional 56 days. Pyridoxine deficiency 
caused a decrease in appetite and markedly in- 
terfered with food utilization. Little pyridoxine 
was stored in rat tissues, for deficiency symptoms 
were evident within 5 days on the pyridoxine-free 
ration. Fat exerted a sparing action on pyri- 
doxine since it retarded the development, and 
hastened the cure, of deficiency symptoms. Skin 
lesions which developed in rats on the fat-free 
and pyridoxine-free diet were partly due to es- 
sential fatty acid deficiency, but primarily to 
pyridoxine deficiency. Less fat and less arachidonic 
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acid were deposited in the carcasses of rats on the 
pyridoxine-free diets. However, the percentage 
arachidonic acid in the carcass fat was higher. 
The biological synthesis of arachidonic acid was 
demonstrated in the groups which received pyri- 
doxine. 


Excretion of radioactive phosphorus into ali- 
mentary tract of rats on high molybdenum and 
copper diets. Ray L. Surruey,* Rite, DEAL 
Owens* anv GeorcE K. Davis. Dept. of Animal 
Husbandry and Nutrition, Florida Agricultural 
Experiment Station, Gainesville. 

The excretion of intramuscularly injected phos- 
phorus-32 into the various divisions of the ali- 
mentary tract of rats on rations containing added 
molybdenum and copper at levels of 0-0, 80-0, 
0-35 and 80-35 parts/million, respectively, was 
determined at intervals ranging from 0.5-168 
hours after administration. Fecal and urinary 
excretion rates were determined, as well as the 
occurrence of the isotope in the various alimentary 
tissues. Results were calculated as percentage dose 
and also as percentage dose/mg. of total phos- 
phorus. A maximum deposition was found in the 
alimentary tissues within 0.5-6 hours, in the 
contents of the small intestine in 1-6 hours, and 
in the contents of the cecum and large intestine 
in 24-96 hours after administration. The greatest 
excretion was through the small intestine and 
least through the stomach. All 4 groups of rats 
had their maximum and minimum excretion of the 
isotope into the various segments of the aliment- 
ary tract at approximately the same time, but the 
groups varied widely in the total amount of the 
isotope dose that was excreted. The control group 
excreted the most phosphorus-32, both in the 
feces and urine, while the high molybdenum, 
high copper, and high molybdenum-high copper 
groups excreted decreasing amounts, respectively. 


Pyridoxine deficiency in the human being. SELMA 
E. SnyDERMAN, Rosario CARRETERO AND L. 
Emmett Hott, Jr. Dept. of Pediatrics, New 
York Univ. College of Medicine, New York City. 
A pyridoxine-deficient diet, given for thera- 

peutic reasons to two mentally defective infants 

for 76 and 130 days respectively, failed to produce 
clinical benefit but yielded information of nu- 
tritional interest. Both subjects developed evi- 
dences of pyridoxine deficiency, indicating that 
pyridoxine is a human dietary essential. The 
first change noted was the prompt disappearance 
of pyrdoxic acid from the urine and a reduction 
of the total urinary pyridoxine to low values 
ranging from 0.2 to 2 ug/day. Subsequently, both 
infants lost the ability to convert tryptophane to 
nicotinic acid, an effect which was desired in order 
to block a metabolic path for tryptophane that 
might be competing with normal tissue synthesis. 





372 


A plateauing of the weight curve occurred 33 and 
73 days after the institution of the regime. On the 
76th day one subject developed a series of convul- 
sions which were promptly relieved by the ad- 
ministration of pyridoxine. The other subject 
developed a hypochromic anemia at approxi- 
mately the 130th day. This responded dramatically 
to pyridoxine; a rise in reticulocytes was noted 
after 72 hours reaching a peak in 4 days after which 
red cell count and hemoglobin rose to normal. 
Both subjects gained weight normally after sup- 
plementation. In marked contrast to the excellent 
and prompt clinical response to the administration 
of pyridoxine was a delay in the reappearance of 
the ability to convert tryptophane to nicotinic 
acid. 


Capillary fragility and vitamin P protective action 
against radiation. Boris Soxo.orr, James B. 
REpp AND RayMonp DutTcHER (introduced by 
Wa TER H. Eppy). Southern Bio-Research Lab., 
Florida Southern College, Lakeland. 

A clear distinction should be made between 
the terms ‘capillary permeability’ and ‘capillary 
fragility.’ The term ‘increased capillary fragility’ 
should be used only when there is an alteration in 
the chemical structure of the intercellular cement 
as evidenced by the method of tannin-ferric 
chloride. Using a vitamin-P compound isolated 
from citrus fruit, and containing 4 identified fact- 
ors, a decrease in capillary fragility was found 
in rats and rabbits. A modified technique of 
Ambrose and DeEds was applied as well as the 
extract of inflammatory exudate (leukotaxine) 
with a pronounced delay in the diffusion of the 
dye. In another series of experiments 50 rats were 
submitted to X-ray irradiation. They were divided 
into 2 groups. One group of 20 rats served as con- 
trol, while the second group of 30 rats were given 
vitamin P compound isolated from citrus fruit. 
The radation factors were: 250 kv. 15 mm., with 
0.5 mm. Cu and 3.0 mm. Bakelite filters. Target 
distance was 27.5 cm. and 210 r/min. dose rate. 
All the rats, both the controls and those treated 
with vitamin P, received 800 r total body radiation 
in a single exposure. Mortality rate of the control 
group, was 80%. All rats of this group manifested 
gross hemorrhages of various gravity and pro- 
nounced pathological lesions in the reticular zone 
of the adrenal cortex. The rats receiving vitamin 
P, 5 mg. daily for 7 days prior to exposure and for 
23 days post radiation, had a mortality rate of 
10% with much less pronounced hemorrhagic 
diathesis. Histological investigation in the group 
of treated animals revealed only minor injury to 
the capillary wall with intercellular pores re- 
maining intact. It appears that vitamin P factors 
have a specific affinity to the intercellular cement 
of the capillary wall by strengthening it and giv- 
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ing it considerable protection against radiation 
ionization. 


Niacin, biotin and folic acid in nutrition of the 
mouse. EvGENE M. Sporn anv Epwarp J. 
Scuantz (introduced by Harotp P. Morris). 
Camp Detrick, Frederick, Md. 

Extensive work on the nutrition of the rat has 
indicated that on a semi-synthetic ration, a dietary 
source of niacin, biotin or folic acid is not required 
for normal growth. Nieldson and Black (J. Nutri- 
tion 28: 203, 1944) reported biotin and folic acid 
deficiency in the mouse by feeding diets deficient 
in these vitamins. Others have obtained normal 
growth in mice without these factors in the ration. 
It was observed in his laboratory that weanling 
Swiss-Webster mice started at 19 days of age on a 
nutritionally complete diet containing 10 crystal- 
line members of the vitamin B-complex grew at an 
excellent rate while mice on a diet deficient in 
niacin, biotin and folic acid great at a slower rate. 
The difference became statistically significant 
after 6 weeks. The complete ration resulted in an 
average weight gain of 3.1 grams/week while the 
biotin-deficient ration resulted in 2.5 gm. gain per 
week. Feeding rations deficient in each of the 3 
vitamins demonstrated that only a biotin de- 
ficiency produced a similarly reduced rate of 
growth. There were no gross symptoms observed 
in the biotin-deficient mice aside from a decreased 
food intake and decreased growth rate. Bioassay 
of the livers of these animals indicated a slightly 
lesser store of biotin than in mice fed a complete 
ration. 


Vitamin B,, and folic acid for reproduction and 
lactation. BARNETT SuRE. Dept. of Agricultural 
Chemistry, Univ. of Arkansas, Fayetteville. 
This work was carried out on the Wistar Strain 

albino rat. A ration containing 50% low-fat soy- 

bean flour furnished 25% proteins in rations, 
which were adequate in all dietary essentials 
except folic acid and vitamin By. Ration A was 
the control without folic acid and vitamin By 
supplementation ; ration B was supplemented with 
vitamin Bi; ration C was fortified with folic acid, 
and ration D was supplemented with folic acid 
and vitamin Bi. During a reproduction period 
of about 4 months the results obtained made it 
apparent that for optimum reproduction and 
lactation both folic acid and vitamin Bi: are es- 
sential and that folic acid plays a significant role 

in fecundity. Male rats from mothers on ration B 

weighed after 8 weeks growth, 109 gm. more, and 

female rats weighted 46 gm. more than rats from 

mothers on ration A. 


Nutritional status of pteroylglutamic acid in per- 
sons with leukemia. Martian E. SwenpDsEID, 
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Ann L. Swanson, STANLEY MILLER AND FRANK 
H. BETHELL (introduced by Howarp B. Lewis). 
Thomas Henry Simpson Memorial Inst. for Med. 
Research, Univ. of Michigan, Ann Arbor. 

The clinical evaluation of metabolic antagonists 
of pteroylglutamic acid (PGA) in leukemia has 
shown that limited therapeutic benefit is obtained 
in many cases of acute leukemia, whereas the re- 
sults of treatment in chronic leukemia are in 
general unsatisfactory. The possibility exists that 
the early development of toxic manifestations 
during PGA antagonist therapy in chronic leu- 
kemia may be conditioned by the nutritional sta- 
tus of the patient with respect to PGA itself. To 
determine whether PGA deficiency is associated 
with any specific type of leukemia, patients were 
given test doses of PGA and the urinary excretion 
of the vitamin measured. Since previous studies 
have indicated that untreated pernicious anemia 
patients, who are presumably deficient in PGA, 
excrete a much smaller percentage of test doses of 
the vitamin than normal subjects, it appears that 
the amount of PGA excretion following its ad- 
ministration may serve as a valid criterion of 
nutritional PGA status. Data show that low ex- 
cretion rates of PGA following a 5 mg. oral dose 
were obtained in chronic leukemia muclr more 
frequently than in acute leukemia. Seventy % of 
the chronic leukemia patients excreted less than 
1 mg. of the administered vitamin. The excretion 
of PGA antagonist (Aminopterin) was also less 
-in chronic than in acute leukemia. Preliminary 
investigations of the converse problem, the effect 
of PGA antagonist administration on PGA nu- 
trition and metabolism, have also been made. 
Data obtained by PGA and L. citrovorum factor 
excretion studies during or after PGA antagonist 
(Aminopterin) therapy give some indications of 
PGA displacement from body tissues. 


Unidentified factor for mink present in hog in- 
testinal mucosa. S. B. Tove,* R. J. Lator* 
anp C. A. Etvensem. Dept. of Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Mad- 
ison. 

Previous work has shown that when a regular 
sucrose-casein purified ration is fed to mink, loss 
of body weight and death will occur unless fresh 
liver is added to the diet (SCHAEFER, TOVE, WHITE- 
HAIR AND ELVEHJEM. J. Nutrition 35: 157, 1948) It 
was also demonstrated that the liver supplies 2 
unidentified factors; one of which is soluble in 
60% methanol, the other insoluble. Even when 
these animals are given rations containing 20% 
liver they suffer a severe weight loss and die after 
several months on experiment. Upon autopsy, 
dilation of the right side of the heart, marked fatty 
degeneration of the liver, kidneys and heart is 
noted. When 2% desiccated hog mucosa is added 
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to the basal ration supplemented with fresh liver 
an immediate gain in body weight results. No 
further weight loss occurs and the survival time 
is increased to at least 2 years. When killed at this 
time, the heart and kidneys appear normal, but 
a slight fatty degeneration of the liver is still 
apparent. When the hog mucosa is autoclaved at 
15 pounds for 15 minutes the activity is destroyed. 
Unless given with fresh liver or fresh spleen the 
hog mucosa is inactive. Neither fresh spleen nor 
fresh spleen and hog mucosa is capable of replac- 
ing either of the 2 unidentified factors in liver. 
These results indicate that milk require a factor 
produced by a combination of hog intestinal 
mucosa and fresh liver or hog intestinal mucosa 
and fresh spleen. 


Studies on the requirements of the mouse for 
some of the B vitamins. Joun J. TRAVERS* AND 
Leopotp R. CereEcepo. Dept. of Biochemistry, 
Fordham Univ., New York City. 

Long-term studies on growth, maintenance, 
reproduction, lactation and longevity in mice on 
high and low levels of the B complex were con- 
ducted to determine the minimum levels necessary 
for optimal performance. The the diets used 
consisted of vitamin-free casein, sucrose, hydro- 
genated cottonseed oil, lard, ruffex, and salts, 
supplemented with thiamine, riboflavin, pyri- 
doxin, pantothenic acid, folic acid, biotin, choline, 
a-tocopherol, and vitamins A and D. With a diet 
of this basal composition it was found that thi- 
amine, riboflavin and pyridoxin, each at a level 
of 2.5 mg./kg. of diet, allowed approximately 
the same overall performance as levels of 20 mg. 
each. Swiss albino mice have been carried success- 
fully through 4 generations on these diets. With 
C57 mice these diets were adequate for growth 
but not for reproduction and lactation. With 
low levels of thiamine the initial growth response 
in weanlings depends on the levels of the other 
vitamins, and there appears to be an interrelation 
between riboflavin and pyridoxin. When all three 
of these vitamins were given at 1 mg/kg. of diet, 
approximately 50% of Swiss mice developed the 
typical acrodynia of pyridoxin deficiency. This is 
in contrast to what occurs with pyridoxin-free 
diets in the same strain when the levels of thiamine 
and riboflavin are high since under these conditions 
the syndrome is obtained only when desoxypyri- 
doxin is employed. 


Vitamin B,, and liver protein regeneration. Harry 
M. Vars, Gorpon M. Karn* anp Coun C. 
Fercuson.* Harrison Dept. of Surgical Research, 
Univ. of Pennsylvania, School of Medicine, Phil- 
adelphia. 

Adult male rats reared on a Purina diet were 
fed a nonprotein diet for 2 weeks, and subjected 
to a 70% partial hepatectomy. During a 2-week 
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postoperative period suitable groups were fed 
diets containing no protein, 10 or 18% casein and 
10% wheat gluten, with and without the sub- 
cutaneous or intraperitoneal injection of a total 
of 4-107 of Cobione. There were no essential 
differences between treated and untreated groups 
in the N-balance, food intake, weight restoration 
and liver protein regeneration. A similar experi- 
ment was conducted with rats (obtained from Dr. 
Gladys Emerson of the Merck Inst.) that had been 
fed a soya protein diet, free of animal protein 
factor for periods of 8-13 months. After 2 weeks 
on a non-protein diet and partial hepatectomy 
they were fed the same soya diet for 14 days, with 
and without injection of Cobione. The ad libitum- 
fed Bi. treated rats regained more in body weight 
and regenerated as much liver protein (slightly 
less positive N-balance) than the untreated con- 
trols. The Bi2-treated controls, pair fed to the 
untreated controls regained the same amount of 
body weight but regenerated less liver protein 
and had a smaller positive N-balance. Under the 
experimental conditions employed vitamin Bi: 
has evidenced little or no stimulatory effect in 
facilitating liver protein regeneration. 


Protein metabolism in chronic illness: effect of 
protein supplementation on nitrogen balance, 
hemoglobin, serum proteins and weight in the 
malnourished and effect of nutritional status 
on nitrogen storage. S. O. Warre, Micuaet G. 
Wox., Joun G. REINHOLD (introduced by JAMES 
H. Jones). Nutrition Project and Dept. of Medi- 
cine, Philadelphia General Hospital, Philadel- 
phia, Pa. 

This study is an attempt to answer 1) Of what 
value is continued .protein supplementation to 
the chronically ill patient? 2) What is the effect of 
a high protein intake on body weight, hemo- 
globin, serum albumin and globulin levels in these 
subjects? Twelve chronically ill, ‘protein-depleted’ 
subjects were studied by nitrogen balance methods 
for an average of 50 days (range 22-124 days). On 
a diet adequate in calories and with the protein 
iatake supplemented by an oral casein concen- 
trate, large amounts of nitrogen were stored. As 
an example, an elderly woman with rheumatoid 
arthritis, stored over 6 gm. of nitrogen/day for 
4 months. In 6 subjects nitrogen retention nearly 
equalled nitrogen intake. The nitrogen retention 
in 4 other patients was only moderately increased. 
This difference was undoubtedly due to a differ- 
ence in degree of nitrogen depletion. There was no 
correlation between increased stores of nitrogen 
or rate of storage and changes of hemoglobin, 
albumin, globulin or weight. Clinically, the latter 
group is indistinguishable from the former except 
diabetic patients required significantly less in- 
sulin. Further work is needed to distinguish this 
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group in order to avoid useless and indiscriminate 
protein supplementation. The severely depleted 
patients showed a greater gain in weight and, toa 
less extent, a greater rise in globulin than the 
patients with a moderate nitogen depletion. The 
latter group had the greater rise in hemoglobin 
and albumin. Protein metabolism in chronic ill- 
ness differs significantly from that in acute illness 
in previously well subjects. The degree of repletion 
determines the type and degree of protein fraction 
which may be altered on supplementation. 


Spectrographic evidence of deficiency of unsatu- 
rated fatty acids in serum and tissues of dogs on 

a low fat diet. Hirtpa F. Wiese,* Ratpu T. 

Hotman* AND ARILD E. Hansen. Dept. of Pedi- 

atrics, Univ. of Texas Med. Branch, Galveston, 

and Dept. of Biochemistry and Nutrition, A and 

M College of Texas, College Station. 

Marked gross changes in the appearance of the 
skin and hair develop when young puppies are 
reared on a diet containing about 1% of the 
calories as fat. Lipid analyses of both the serum 
and skin tissue of these animals show that the 
fatty acids in these animals have a definitely lower 
degree of unsaturation compared with the fatty 
acids of the serum and healthy skin of dogs re- 
ceiving 29% of their calories as fresh lard. The 
relative amount of unsaturated fatty acids hav- 
ing 2, 3, 4, 5 and 6 double bonds has been deter- 
mined by measuring the absorption coefficient of 
the alkali conjugated fatty acids at 2350 A, 2700 
A, 3025 A, 3500 A and 3750 A. These values show 
definitely lesser amounts of diene conjugated fatty 
acid in the serum, skin and subcutaneous tissue 
of the animals exhibiting the characteristic skin 
changes of dietary fat deficiency than in healthy 
animals. 


Microbiological characterization of biocytin. Lem- 
vEL D. Wricut, Emien L. Cresson,* Ka- 
THERINE VALENTIK* AND HELEN R. SKEqGs.* 
Med. Research Division, Sharp and Dohme, Inc., 
Glenolden, Penna. 

The isolation from yeast extract of a crystalline 
factor, termed biocytin, that is available to 
Lactobacillus casei but not to Lactobacillus ara- 
binosus as a source of biotin recently has been 
announced (WricHT, Cresson, Skeacs, Woon, 
Peck, Wotr anp Fo.kers. J. Am. Chem. Soc. 
In press). Biological characterization of biocytin 
is extended by data with respect to: 1) avail- 
ability as a source of biotin to a large group of 
biotin-requiring organisms and unavailability as 
a source of biotin to only a few species; 2) stability 
to the action of any one of a large number of 
commercial enzyme preparations; 3) avidin com- 
binability; 4) relative inactivity as compared to 
biotin in reversing the bacteriostatic activity of 
certain biotin antimetabolites; and 5) inactivity 
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as compared to biotin in stimulating the aspartic 
acid deaminase activity of bacterial cells pre- 
viously exposed to pH 4 Mm phosphate buffer. 
Biocytin from chromatographic data appears to 
be the only complex in yeast extract capable of 
yielding, by acid hydrolysis, biotin or its micro- 
biological equivalent for lactic:acid bacteria. 


Effects of dietary supplements on plasma to- 
copherol levels and vitamin E deficiency symp- 
toms in chicks. LEona Zacuartas, Pau, Goxp- 
HABER AND V. Everett Kinsey (introduced by 
Freprick J. STARE). Massachusetts Eye and 
Ear Infirmary and Harvard Med. School, Boston, 
Mass. 

The influence of a water-miscible vitamin prep- 
aration (Vi-Penta), iron, and other substances 
on vitamin E deficiency symptoms and plasma 
tocopherol levels of chicks fed various diets was 
investigated. The chief symptom of deficiency in 
chicks fed a vitamin E-deficient base diet was 
encephalomalacia. The plasma tocopherol level 
was 0.1-0.4 mg.%. Oral administration of 21 mg. 
of a-tocopherol weekly to chicks fed the base diet 


AMERICAN INSTITUTE OF NUTRITION 


375 


prevented deficiency symptoms and raised the 
plasma tocopherol level to 1.5 mg.%. Chicks fed 
a natural diet, with or without cod liver oil, 
developed no deficiency symptoms, although their 
tocopherol level was in the same low range (0.1- 
0.5 mg.%) as that of animals fed the base diet. 
Oral administration of iron supplements did not 
alter the plasma tocopherol levels. Although addi- 
tion of Vi-Penta to the tocopherol-supplemented 
base diet lowered the plasma tocopherol level, it 
prevented deficiency symptoms when added to 
the unsupplemented base diet. The absence of 
vitamin E-deficiency symptoms in chicks raised 
on a cod liver oil-supplemented natural diet or a 
Vi-Penta-supplemented base diet (both diets con- 
taining inadequate amounts of vitamin E and 
significant quantities of unsaturated fatty acids) 
suggests the presence of protective substances 
other than vitamin E in both the natural diet and 
Vi-Penta. The use of water-miscible vitamin prep- 
arations or iron does not contribute to the pro- 
duction of a state of vitamin E deficiency in 
chicks. The relation of these findings to retrolental 
fibroplasia in premature infants is discussed. 
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Immunochemical studies on species differences 
among blood group A substances. Haro.p 
BarErR,* Exvin A. Kapat, Ricnarp L. Day* 
AND Vesta Knaus.* Depts. of Neurology, Bac- 
tertology and Pediatrics, Columbia Univ. College 
of Physicians and Surgeons, and the Neurological 
Inst. and Babies Hospital, Presbyterian Hospital, 
New York City. 

Substances showing blood group activity are 
found in tissues and secretions of many animals; 
such substances have been found in human, hog, 
horse and cattle stomach linings. Not every mem- 
ber of each species possesses all blood group activ- 
ities. Isolation has revealed that materials of com- 
parable immunochemical purity from different 
species showing a given blood group activity are 
not identical. Thus, hog substances varied in 
methylpentose content from 6-13%, while sub- 
stances from human saliva varied from 9-18%, 
those from horse stomachs averaged 7% and those 
from cattle stomach ranged from 1.5-5.2%. The 
horse blood group substances contained more 
non-hexosamine nitrogen than did substances 
from other species. The reactions of hog, human 
and horse blood group A substances with homolo- 
gous and heterologous antisera formed in man as 
measured by the hemagglutination inhibition and 
quantitative precipitin methods provide further 
evidence of species differences. Hog and human A 
substances are very closely related as evidenced 
by their high cross reactivity while horse A sub- 
stance cross-reacts much less with antisera to both 
hog and human A substance. Analysis for hexosa- 
mine in specific precipitates of hog and human A 
substances with antibody to human A substance 
formed as a consequence of heterospecific preg- 
nancy has shown that within experimental error 
all of the hexosamine of the blood group sub- 
stance is precipitated. This confirms the data on 
purity obtained with antibody prepared against 
purified hog A substance. 


Antibody production in nutritionally depleted 
patients. Henry H. Batcu (introduced by A. 
M. PaprPENHEIMER, JR.). Depts. of Surgery and 
Microbiology, New York Univ. College of Medi- 
cine, New York City. 
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There have been reports, based largely on ani- 
mal experiments, that nutritional deficiency and 
loss of the protein reserve may lead to a lowered 
resistance to infection. This lowered resistance is 
said to be due in part to deficient antibody forma- 
tion. Antibody production has usually been meas- 
ured by using the agglutination or hemolytic 
reactions. In the present study antibody response 
has been measured quantitatively in a group of 
patients nutritionally depleted by disease. This 
has been carried out by determining the anam- 
nestic response to a single injection of 42 Lf 
(0.12 mg.) of highly purified diphtheria toxoid in 
Schick negative individuals showing no hyper- 
sensitivity to Schick control. Severely ill, nutri- 
tionally depleted patients, with hypoproteinemia 
and extensive weight loss, who were also in nega- 
tive nitrogen balance, were found capable of pro- 
ducing antibody as well as or better than the 
healthy controls. (The series included 25 depleted 
and 19 healthy control patients.) Furthermore, 
antibody production was found to continue up to 
the time of death from wasting disease. Antibody 
response could not be related to the age of the 
patient, the initial antibody level, total serum 
protein, serum albumin or serum globulin levels. 
No relation was found between antibody response 
and the development of infection. This work 
clearly shows that conclusions based on experi- 
ments in animals may not apply in man, with 
respect to the relationship of the protein reserve 
to antibody globulin synthesis or to the need for 
adequate dietary protein for antibody manufac- 
ture in order to help prevent the onset and de- 
velopment of infection. 


Factors aiding in the demonstration of qualitative 
differences in the virulence-enhancing activity 
of mucin preparations. H. C. Batson AND 
MartTHA Brown.* Dept. of Biologic Products, 
Army Med. Dept. Research and Graduate School, 
Washington, D.C. 

Previous observations indicated that qualita- 
tive differences in the activity of immunologically 
active substances could not be demonstrated 
with any certainty, if at all, when all controlled 
experimental conditions favored the action of 
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the substances being tested. However, it appeared 
that differences in activity of such substances 
could be demonstrated by the deliberate introduc- 
tion of stress factors, i.e. unfavorable conditions. 
The investigation reported here was a study of 
the effect of various stress factors on the degree 
and certainty of differentiation between two lots 
of mucin of different virulence enhancing activity. 
Stress factors investigated included mouse re- 
sistance, virulence of the challenge organisms 
(Salmonella typhosa), and specific immunization, 
both active and passive. Distinction between the 
lots of mucin was established with certainty when 
tested with moderate doses of a moderately viru- 
lent strain of S. typhosa in male mice of a moder- 
ately resistant strain. Distinction was not ac- 
complished using comparable doses of a highly 
virulent strain of S. typhosa and female mice of 
a highly susceptible strain. Distinction between 
the mucins was readily accomplished by employ- 
ing either actively or passively immunized mice 
even though they were of susceptible strain and 
sex and the S. typhosa challenge culture used was 
highly virulent. These observations are of critical 
interest in immunological assays since in deter- 
mining the degree of protection conferred on 
susceptible mice by an active immunizing agent, 
the apparent immunogenic activity would be 
greatly exaggerated by the inadvertent use of a 
mucin preparation of low activity. 


‘Immunochemical studies on cattle blood group 


substances. Sam M. Beiser* AND ELVIN A. 

Kapat. Depts. of Bacteriology and Neurology, 

Columbia Univ. College of Physicians and Sur- 

geons, and the Neurological Inst., Presbyterian 

Hospital, New York City. 

Substances with either A, B, O, AO, BO, or 
with negligible activity as determined by hemag- 
glutination-inhibition were prepared from indi- 
vidual cattle stomachs. The best cattle prepara- 
tions are about 5% as active per unit weight as 
corresponding hog, human or horse preparations. 
These substances are antigenic in man resulting 
in the production of precipitins and some rise in 
hemagglutinins. Anti-cattle B formed in man 
precipitates all cattle preparations studied irre- 
spective of their blood group activity, indicating 
that these products have bovine as well as blood 
group specificity. Hexosamine analyses on pre- 
cipitates obtained in the region of antibody excess 
result in recovery of 59-90% of the bovine hex- 
osamine added. In common with blood group 
substances isolated from hog and human sources, 
bovine substances cross-react with horse anti-S 
XIV. The degree of cross-reactivity is unrelated 
to the methylpentose content of the cattle sub- 
Stances, but the cross-reactivity increases on 
heating the preparations at 100°C. for 2 hours 
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at about px 1.9. Bovine blood group B substances 
cross-react extensively with antisera to horse B 
formed in man and show a much higher capacity 
to precipitate anti-B per unit weight than would 
have been expected from the hemagglutination- 
inhibition test. Cattle A does not cross-react with 
antibody to hog A or human A substances. The 
sera of two individuals of type B with a high natu- 
ral anti-A titer precipitated with hog A but re- 
acted only slightly with bovine A substance. 


Immunochemical studies of bovine complement. 
Davip T. BERMAN (introduced by M. R. Irwin). 
Depts. of Veterinary Science and Genetics, Univ. 
of Wisconsin, Madison. 

Fresh unheated bovine serum agglutinates sensi- 
tized erythrocytes. The agglutinative power may 
be inactivated by heating at 56°C. for 20 minutes, 
by treatment with zymin, NHs3, or by fractiona- 
tion into midpiece (M) and endpiece (E). Re- 
combination of M and E, of heated serum with 
NH;-treated or zymin-treated serum, and of zy- 
min-treated serum with NH3;-treated serum re- 
stored the agglutinative ability. Alternative 
hypotheses to explain these results are /) that 
bovine complement (C’) is primarily agglutina- 
tive, or 2) that bovine serum contains a non- 
hemolytic complement which is fixed by sensitized 
cells, which are then agglutinated by ‘congluti- 
nin’. Specific inactivation of C’ prevents ‘con- 
glutination’. The agglutinative power inactivated 
by treating a single lot of bovine serum with heat, 
zymin and NH; to destroy all four C’ components, 
was not restored by combining this preparation 
with fresh horse serum. Specifically inactivated 
bovine serums were recombined with specifically 
inactivated guinea pig, human and rabbit C’. 
All effective combinations of these reagents pro- 
duced agglutination of sensitized cells, and some 
also produced lysis. Inactive combinations gen- 
erally could be explained on the basis of anti- 
complementary action of one of the reagents, or 
of the combination. Bovine reagents furnished 
C’1, C’3 and C’4 to the other specifically inacti- 
vated complements. From these results it appears 
that bovine C’ consists of at least 4 components 
analogous to, and to some extent interchangeable 
with, those of other species of mammals. Bovine 
C’ is primarily agglutinative, and this activity 
adequately explains the so-called ‘conglutination’ 
reaction, without the necessity of resorting to an 
additional serum factor. 


Differences in surface structure between virulent 
and avirulent mycobacteria. Husert Biocu. 
Public Health Research Inst. of The City of New 
York, Inc., New York City. 

It was found recently (H. Buiocn. J. Exper. 

Med. 91: 197, 1950) that a lipid material could be 

extracted from virulent but not from avirulent 
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tubercle bacilli, and that several biological func- 
tions of the bacilli related to virulence could be 
attributed to this material which is most likely 
coating the cellular surface of virulent organisms. 
Further investigations revealed considerable dif- 
ferences in the permeability of the cellular surface 
of virulent and avirulent mycobacteria. Using 
the Thunberg methylene blue method, it could be 
shown that avirulent variants of tubercle bacilli 
as well as saprophytic mycobacteria decolorize 
methylene blue in the presence of a substrate, as 
most bacteria do, whereas virulent organisms do 
not reduce the dye. This lack of reactivity is due 
to a considerable impermeability of the cellular 
surface which distinguishes virulent organisms. 
Removal of the lipid coating mentioned above by 
the action of organic solvents or of certain en- 
zymatic factors promptly renders virulent or- 
ganisms methylene blue-decolorizing. Whereas 
avirulent mycobacteria reduce methylene blue 
at any age of the culture, virulent bacilli may 
acquire this property by aging. The time required 
for a virulent culture to become methylene blue - 
decolorizing is inversely proportional to its viru- 
lence. 


Second attacks of poliomyelitis in human beings, 
in relation to immunity. Davip BopIAN AND 
Howarp A. Howe. Poliomyelitis Research Cen- 
ter, Dept. of Epidemiology, Johns Hopkins Univ., 
Baltimore, Md. 

It was shown that second paralytic attacks of 
poliomyelitis in monkeys result only from inocula- 
tion with strains of different antigenic type 
(Bopran. Am. J. Hyg. 49: 200, 1949). Even 3 
attacks may be produced by viruses of the 3 
known types; Brunhilde, Lansing, and Leon (Bop- 
IAN, MorGan AND Howe. Am. J. Hyg. 49: 225, 
1949). Leon virus heretofore was represented by 
one strain (Los Angeles, 1937), although there is 
evidence for a wider distribution of this type in 
the U.S. (Boptan. Proc. Soc. Exper. Biol. & Med. 
72: 259, 1949). In September 1944, in Baltimore, 
we isolated fecal virus from a boy of 15 who was 
suffering a second attack, and whose first attack 
occurred at 9 months, leaving severe residual 
muscle atrophy. The virus has been shown to be 
of the Leon type. Antibody against Lansing, 
Brunhilde, and Leon viruses was absent from his 
serum at the time of the second attack. His serum 
3 months later neutralized Leon, but not Lansing 
or Brunhilde. His serum neutralized his own virus 
somewhat, during the second attack, and had 
greater potency 3 months later. From the same 
outbreak, we isolated a virus of the Brunhilde 
type (Frederick strain, reference 2, above), so 
that more than one antigenic type was prevalent. 
Whether paralytic reinfection in man, as in mon- 
key, is due to infection with a second antigenic 
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type is not answered. Antibodies against the 
virus type of the first attack may have disap. 
peared, or his first attack could have been due to 
a type not yet identified. 


Relationship between serum antibodies and car. 
rier state to poliomyelitis. Gorpon C. Brown 
AND JOHN D. Arnsuie.* Dept. of Epidemiology 
and Virus Lab., School of Public Health, Univ. 
of Michigan, Ann Arbor. 

Three families in which cases of poliomyelitis 
occurred were studied for the presence of virus 
in stools and serum antibodies. Eight adults and 
14 children were represented. The specimens had 
been obtained shortly after onset and again 3 
weeks later. Virus was isolated from stools by 
intracerebral inoculation of monkeys. Serum anti- 
bodies were demonstrated by virus neutralization 
techniques in mice against the Lansing strain and 
in monkeys against the virus isolated from the 
family under test. Poliomyelitis virus was iso- 
lated from all 5 cases and from 8 of 17 familial 
associates. With two exceptions, the positive 
isolations were from persons under 12. The indi- 
viduals from whom virus was not recovered were 
all over 15. Two people remained carriers for 3 
weeks. Only 3 of 12 carrying virus in stools were 
found to have Lansing antibodies. Two of these 
were cases. Of 9 associates with no virus in their 
stools, all had demonstrable serum antibodies, 
suggesting a close correlation between the pres- 
ence of Lansing antibodies and the absence of 
virus in stools. This same correlation was observed 
with the later specimens. Sera of the cases and 
their associates were tested for neutralizing anti- 
bodies to the specific strains of virus recovered. 
Most of these sera contained antibodies to the 
specific ‘family’ virus as early as 3 days after 
onset of illness in the case, suggesting an early 
experience with the agent. These antibodies ap- 
pear to exist regardless of the presence or absence 
of Lansing virus antibodies or of virus in the 
stools. 


Further studies on the role of activated protease 
and protease-inhibitors in allergic reactions. 
Kennetu L. Burpon. Dept. of Microbiology, 
Baylor Univ. College of Medicine, Houston, Texas. 
An improved fibrinogenolytic technique which 

serves as well for the quantitative titration of 

activated serum proteases as for testing the ac- 
tivity of various protease-inhibiting substances, 
has been applied, in addition to the film-gelatin- 
digestion procedure previously used, in the fur- 
ther study of the protease-antiprotease system 
in normal, sensitized and desensitized guinea pigs, 
rabbits and human beings. Critical tests on serum 
samples from guinea pigs sensitized to a pure, 
non-antitryptic antigen (crystalline egg albumin) 
using in parallel the highly sensitive fibrinogeno- 
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lytic technique and the fully standardized film 
method, with crystalline trypsin, have corrobo- 
rated earlier findings, which indicated a marked 
disturbance of the protease-antiprotease balance 
during anaphylactic shock, and the regular asso- 
ciation of the refractory state with a relatively 
high average antitryptic titer in the blood. Re- 
sults of studies on the activation and titration of 
the blood proteases of normal and sensitized ani- 
mals, and human beings, and of attempts to 
prevent systemic anaphylaxis and local allergic 
reactions by the administration of highly anti- 
tryptic substances are presented. 


Effect of x-irradiation on enteric cholera and 
coproantibody response in the guinea pig. W1L- 
L1AM Burrows. Dept. of Bacteriology and Para- 
sitology, Univ. of Chicago, and Biology Division, 
Argonne Natl. Lab., Chicago, Ill. 

Experimental enteric cholera in the guinea pig 
was significantly altered by x-irradiation in doses 
of 100-200r. Animals were infected by intra- 
gastric inoculation immediately following irradia- 
tion, and 4-5 were killed on alternate days there- 
after for a period of 20 days, and examined for 
bacterial infection of the tissues. Eighty % were 
infected after the 5th day, and of these hemolytic 
streptococci were found in 24%, staphylococci in 
24%, and cholera vibrios in 52%. Assay of the 
cholera infection by count of vibrios excreted in 
the feces showed a marked supression in the 
first 1-3 days, followed by a sharp increase in the 
intensity of the infection by the 5th-10th day 
which was 5-fold or more than that in the non- 
irradiated animal and corresponded in time with 
the spread of infection from the bowel. Serum 
antibody response was negligible but titration of 
coproagglutinin showed an accelerated immune 
response immediately following infection, reach- 
ing a peak at the 2nd-3rd day, and its disappear- 
ance by the 5th day associated with the increase 
in numbers of vibrios excreted. The results sug- 
gest that x-irradiation produces a transitory 
acceleration in coproantibody response, that the 
relation between coproantibody titer and in- 
tensity of enteric infection is inverse, that x-irra- 
diation results in generalized spread of enteric 
cholera, and that disappearance of coproantibody 
is associated with invasion of the tissues by bac- 
teria present in the bowel in radiation sickness. 


A method for the enhancement of hypersensitiv- 
ity to a simple chemical substance (picryl 
chloride). MERRILL W. Cuase. Rockefeller Inst. 
for Med. Research, New York City. 

While the methods for inducing cutaneous sensi- 
tivity towards chemical allergens usually neces- 
sarily involve application of the simple chemicals 
to the skin, typical contact-type hypersensitivity 
has been elicited in guinea pigs by means of the 
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intraperitoneal injection of special conjugates 
(prepared by coupling the simple excitants to 
homologous erythrocyte stromata) along with 
dead tubercle bacilli and paraffin oil (Lanp- 
STEINER, K. anp M. W. Cuase. J. Exper. Med. 
73: 431, 1941). The described method may be 
simplified technically by making at one time 
several small intramuscular injections of an emul- 
sion of conjugate, Aquaphor or Falba, and paraffin 
oil containing killed mycobacteria (CHasge, M. W. 
J. Exper. Med. 86: 489, 1947). When picrylated 
stromata are thus employed as sensitizer, a large 
proportion of the animals develop sensitiveness 
to picryl] chloride, the limiting reactive concen- 
trations in olive oil varying between 1:100 and 
1:500, infrequently 1:1500. This degree of sensi- 
tiveness may be further increased between 10- 
and 30-fold, approaching the drug-sensitiveness 
(by contact) of human beings, when applications 
of picryl chloride in dibutyl phthalate or almond 
oil are made to the skin at a few appropriately 
spaced times following the initial intramuscular 
sensitizing injection. Distinct reactions occurred 
at 1:15000 concentration in 45% of 283 animals 
so treated and at 1:45000 in 14.2% of 147 animals. 
Neither of the two types of treatment alone, nor 
restimulation with the conjugate, sufficed. 


A precipitin test for carbohydrate antibodies in 
human tuberculosis and in leprosy. NINE CHov- 
croun. Dept. of Public Health and Preventive 
Medicine, Cornell Univ. Med. College, New York 
City. 

A precipitin test for carbohydrate antibodies in 
human tuberculosis has been obtained. The pre- 
cipitating agent is the water soluble carbohydrate, 
which is split, by hydrolysis, from the antigenic 
lipo-carbohydrate that we have extracted from 
the tubercle bacillus. This same polysaccharide 
gives also a precipitin reaction with the sera of 
leprous patients. More than 300 cases of active 
and inactive tuberculosis have already been stud- 
ied on a qualitative basis. The clinical classifica- 
tion of these cases seem to indicate that carbo- 
hydrate antibodies are more prevalent in 
tuberculous patients that are successfully fighting 
against the disease, than in those patients in 
whom the infection is progressing rapidly. They 
also show that antibodies remain present, for a 
certain period of time, in the sera of patients who 
have apparently overcome the disease (from the 
clinical point of view). In leprosy, where more 
than 100 cases have been studied, these carbo- 
hydrate antibodies seem to be more prevalent 
than in tuberculosis. As a control for the specific- 
ity of the test, a large number of sera from a 
variety of other infections have been tested. The 
only significant crossreaction that has been ob- 
tained is with leprosy. and this reaction is a 
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demonstration that the tubercle bacillus and the 
leprosy bacillus are closelo related chemically. 


Use of I'*! label for measurement of serum anti- 
body. Sipney CouEN (introduced by Monror 
J. SCHLESINGER). Yamins Research Lab., Beth 
Israel Hospital and Dept. of Medicine, Harvard 
Med. School, Boston, Mass. 

Pressman (J. Immunol. 59: 141, 1948) using I'*! 
has iodinated antisera with 4 iodine atoms per 
molecule of protein without obvious loss of re- 
activity of the serum. The application of such a 
procedure to the determination of serum antibody 
by measurement of radioactivity is being studied. 
A preliminary investigation has been made using 
the diphtheria toxin horse antitoxin system. 
Equine antitoxic sera have been labelled in the 
proportion of one iodine atom to 4 or 5 molecules 
of globulin. After adequate dialysis all of the 
residual iodine is precipitable by trichloracetic 
acid. The I'*! content of washed toxin antitoxin 
floccules has been determined and the antibody 
nitrogen calculated using the ratio of I'*! to pro- 
tein nitrogen obtained for the iodinated serum. 
Results obtained in this way fall 6-8% below 
those obtained by standard Kjeldahl methods. 
The zone of flocculation of iodinated antitoxin is 
very nearly the same as the original serum. 
Iodinated normal (non-immune) serum protein 


is not appreciably adsorbed by toxin-antitoxin 
floccules. 


Enumeration of elementary particles of the virus 
of meningo-pneumonitis. T. TimorHy CrocKER 
(introduced by JoserH L. Meunick). Dept. of 
Physiological Chemistry and Section of Preventive 
Medicine, Yale Univ. School of Medicine, New 
Haven, Conn. 

Direct counting of elementary particles of the 
virus of meningo-pneumonitis (a member of the 
psittacosis-lymphogranuloma venereum group) 
within a standard error of the determination of 
about 10% has been accomplished by application 
of the technic of Williams and Backus. These 
workers introduced the use of latex spheres of 
nearly uniform diameter in suspensions of known 
concentration in making similar determinations 
for certain plant viruses. The method includes 
counting of latex particles and virus particles in 
limited fields in the electron microscope. Calcula- 
tion of virus particle concentration is made from 
the ratio of the two types of particles counted and 
the known concentration of the latex spheres in 
a mixture of suspensions of the two particles. 
This method permits morphologic identification 
of the virus during counting and yields determina- 
tions of virus concentration more accurately than 
does biologic titration. Problems arising from ap- 
plication of this technic to an animal virus in- 
fectious for laboratory workers have been taken 
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into account. An investigation of morphologic 
and biologic alterations produced in the virus 
by heat, ultraviolet radiation, and chemical fixa- 
tion has been directed toward development of 
safety without loss of accuracy in these determina- 
tions. 


Chemical determination of histamine in blood of 
infants and children with special reference to 
rheumatic fever. Pau. F. pe Gara. New York 
Hospital and the Dept. of Pediatrics, Cornell 
Univ. Med. College, New York City, 

Increase in the histamine level has been noted 
in connection with immunological reactions. Some 
observers have also reported an increase during 
certain phases of acute allergic conditions. These 
observations were made using various modifica- 
tions of a bioassay procedure which is not readily 
adaptable to serial studies. Since an allergic factor 
in the etiology of rheumatic fever has been stressed 
by some observers, a study of blood histamine 
levels during the various phases of this disease 
and a comparison of the results with those found 
in normal individuals and in patients with allergic 
conditions was undertaken. A chemical method 
for the determination of the small amounts of 
histamine present in normal human blood has 
been described by Lubschez (J. Biol. Chem. 
In press). The histamine in 5-10 ml. of whole 
blood is isolated, and the solution is concentrated 
and analysed colorimetrically using a diazonium 
reagent. Using this method, blood from 10 normal 
children and 50 patients with active or inactive 
rheumatic fever, bronchial asthma, eczema, rheu- 
matoid arthritis and miscellaneous other diseases 
was analysed for histamine. The influence of 
ACTH upon the blood histamine level was also 
investigated. The results obtained are presented 
and discussed. 


Effect of sensitization and irradiation on the fate 
of I'*!-labelled bovine gamma globulin in rabbits 
and mice. F. J. Drxon,* G. J. Dammin* AnD 
S. C. Bukantz. Depts. of Pathology and Internal 
Medicine, Washington Univ. School of Medicine, 
St. Louis, Mo. 

This study was undertaken to determine the 
effect of sensitization and irradiation on the fate 
of antigenic protein injected into rabbits and mice. 
Bovine gamma globulin was iodinated and traced 
according to a modification of the technique 
previously described by Warren and Dixon (Am. 
J. M. Sc. 216: 136, 1948). Three groups of rabbits 
were injected intravenously with 500 mg. of I'" 
labelled bovine gamma globulin. The first group 
had been sensitized 20 days earlier by intramuscu- 
lar injection of 350 mg. of alum precipitated bovine 
gamma globulin, the second had been exposed 
two days before injection to 500r of x-ray, and the 
third group consisted of non-sensitized controls. 
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Radioactivity levels of blood, tissues, and excreta 
were determined during a nine-day period. The 
most significant changes after injection of the 
['3! labelled protein were: 1) A loss of radioactiv- 
ity from the blood stream of all animals, most 
rapid in sensitized. At 96 hours less than 1% of 
the original injected activity was still present in 
the blood of sensitized animals, while controls 
and x-rayed animals had 8% and 7% respectively. 
2) Liberation of I)*! from the protein-bound state, 
most rapid in sensitized animals. This liberation 
resulted in the appearance of non-protein bound 
I’! in the blood. 3) Appearance of non-protein 
bound I! in the urine, in 96 hours accounting for 
approximately three-fourths of total injected ac- 
tivity in sensitized animals, and approximately 
one-half in x-rayed animals and controls. 4) A 
higher level of tissue-bound radioactivity in sensi- 
tized animals than in other groups. 


Specific localization of anti-rat-lung serum as 
determined by the use of radioactive tracers. 
HerMAan N. Eisen* AnD DaAvip PRESSMAN. 


Sloan-Kettering Inst. for Cancer Research, New 

York City. 

Anti-rat-lung serum and antiovalbumin serum, 
prepared in rabbits, were fractionated and the 
globulin fractions labelled with radioiodine (I'**). 
These materials were each injected into rats and 


the distribution of radioactivity served as an 
indication of the distribution of antibody. It 
-was found that rats injected with radioactive 
anti-lung serum exhibited specific localization of 
radioactivity in their lungs, and also in their 
kdineys. Although the localization in kidney of 
anti-lung serum was quite similar in extent to the 
localization of anti-kidney serum, the localization 
in lung was quite different for the two antisera. 
It appears from these results that there are sub- 
stances in lung which are different serologically 
from any components in kidney, and that there 
are other substances in lung and kidney which 
are similar, or perhaps identical, and which are 
the antigens responsible for the development of 
kidney-localizing antibody. Since we previously 
showed that nephrotoxic factor in anti-kidney 
serum is probably identical with the kidney- 
localizing antibody of this antiserum, the kidney- 
localizing activity of anti-lung serum was com- 
pared with that of anti-kidney serum. The former, 
like the latter, localized clearly in glomeruli 
(radioautography), decayed in kidney tissue with 
a ‘half-life’ of about 20 days, and was absorbed 
tn vitro by a fraction of kidney homogenate which 
was insoluble in NaCl solution and in alcohol, 
acetone and ether. In light of these extensive 
Similarities it is interesting to know that anti- 
Jung serum has been reported to produce, in rab- 
bits, a nephritis which is indistinguishable from 
that induced by anti-kidney serum. 
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Serological studies on infectious mononucleosis 
and viral hepatitis with human erythrocytes 
modified by different strains of Newcastle dis- 
ease virus. ALFRED S. Evans (introduced by 
Joun R. Paut). Section of Preventive Medicine, 
Yale Univ. School of Medicine, New Haven, Conn. 
Serological reactions with human erythrocytes 

modified by adsorption and eleution of a Connecti- 

cut or an Australian strain of Newcastle disease 
virus (NDV) have been studied to investigate 
the effect of strain differences in NDV on the 
results of agglutinative tests performed with 
serum from patients with various infectious dis- 
eases. Serum from 13% of 59 cases of infectious 
mononucleosis agglutinated Rbe modified by the 

Connecticut strain of NDV in higher titer than 

found in serum of normal individuals whereas 

serum from 74.5% of these same cases agglutinated 

Rbe similarly modified by an Australian strain. 

Individual titers were often much higher with the 

Australian strain. Absorption experiments indi- 

cate that Rbe modified by either strain react 

with the same component of serum. Elevated 
titers were found in serum from 32% of 40 patients 
with viral hepatitis using Rbe altered by the 

Connecticut strain of NDV and in 26% of 90 

cases studied with the Australian strain. Thirteen 

per cent of serum from patients with other in- 
fectious diseases had elevated titers with the 

Connecticut strain and 10% using the Australian 

strain. The capacity of virus modified Rbe to 

agglutinate fresh Rbc, the hemagglutinative titer 
against chicken and human Rbce, and the infectiv- 
ity titer for eggs were all closely comparable for 
these strains as well as for 2 other strains of NDV. 

When subjected to elevated temperatures differ- 

ences in the stability of the hemagglutinin of 

these 4 strains were demonstrable. 


Observations on factors influencing the diagnostic 
agglutination titration in brucellosis. RicHarp 
J. FEINBERG,* GEORGE G. WRIGHT AND WERNER 
Braun.* Biological Dept., Chemical Corps, Camp 
Detrick, Frederick, Md. 

The method of antigen preparation and the 
time and temperature of incubation were observed 
to influence specificity and sensitivity in diag- 
nostic brucella agglutination titrations. Serums 
from patients with brucellosis and cross reacting 
serums from persons recovered from tularemia 
and from persons immunized against cholera were 
used. The agglutination titers of these serums 
were similar when tested with 22 smooth brucella 
strains of different origin and characterized by 
different dissociation indices. Five methods of 
tube test incubation were studied. Tests were 
performed with heat, phenol and formalin killed 
antigens incubated at 24° C., 37° C., 45° C., 58° C., 
and 60° C. for 4, 8, 16, and 32 hours. Phenol killed 
and heat killed antigens gave identical titers in 
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cases of active and convalescent brucellosis. In 
cross reacting serums, however, the titers were 
much lower at 53° C. or 60° C. than at lower tem- 
peratures of incubation. Experiments in which 
the antiserums and bacterial suspensions were 
heated separately at 53° C. before titration sug- 
gested that inactivation of antigen or antibody 
did not occur at this temperature and therefore 
was not responsible for the reduction of cross 
reacting titers. With formalin killed antigens 
the cross reacting serums failed to show any 
difference in agglutination titer at different incu- 
bation temperatures. Prozones with serums from 
recovered persons were enhanced by the use of 
formalin-killed antigens. Serums from certain 
recovered persons agglutinated phenol and heat 
killed antigens at all temperatures studied but 
titers appeared to be temperature-dependent if 
formalin-killed antigens were used. 


Relationship between serum protein fractions and 
antibody nitrogen response in diabetes mellitus. 
Joun A. Fiick, Sigmunp KETTERER,* MICHAEL 
G. Wonu* anv S. O. Waire* (with technical 
assistance of GeorGE CLouGH). Dept. of Bac- 
teriology, Univ. of Pennsylvania School of Medi- 
cine and Philadelphia General Hospital, Phila- 
delphia. 

The object of this study was to determine 
whether or not any relationship exists between 
the antibody response following typhoid vaccina- 
tion and the concentration of some serum protein 
fraction in diabetic patients. Twenty-six hospital- 
ized diabetic patients were studied chemically and 
immunologically for a period of 30 days. Various 
serum protein fractions and the typhoid antibody 
concentration were determined chemically at in- 
tervals. The results were correlated and statisti- 
cally analyzed. The data suggest the following 
conclusions: 1) Diabetic patients with hypoal- 
buminemia of less than 4 grams % showed a lower 
typhoid antibody response as measured by the 
antibody nitrogen concentration than a compara- 
tive group of normo-albuminemic diabetics having 
serum albumin levels above 4 grams %. 2) Diabetic 
patients with a serum globulin value of over 3 
grams % had a slightly higher antibody response 
than patients showing a globulin level of below 
3 grams %. 3) No significant difference in antibody 
response was found in patients with high gamma 
globulin as compared with those having normal 
gamma globulin values. 4) The highest antibody 
responses were found in patients with normal 
albumin and high gamma globulin values. 


High-intensity electrons as a tool for preparation 
of vaccines. I. Preparation of rabies vaccine. 
Urich FRIEDEMANN,! FREDERICK B. TRAUB 
AND Wo.tFrGanG HusBer.* Dept. of Bacteriology, 
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Jewish Hospital of Brooklyn, and Research Labs., 

Electronized Chemicals Corp., Brooklyn, N. Y. 

The experiments presented are a first attempt 
to use corpuscular radiation in the preparation of 
vaccines. High intensity ultra-short time electron 
bursts produced by a 3 MeV Capacitron were 
used for the inactivation of rabies virus. The 
Capacitron releases intensities of several million 
‘rep’ (Roentgen Equivalent Physical) during one 
micro-second. The selective effect of this type of 
radiation on nucleic acids and the independence 
of the radiation treatment from temperature and 
type of medium, make it particularly attractive 
for the preparation of potent and stable vaccines, 
The rabies vaccine was prepared as a 5% suspen- 
sion of mouse brains in nutrient broth and irradi- 
ated with 1,500,000 rep in the frozen state. The 
phenol vaccine was prepared from the same virus 
in the usual way. Potency tests were performed on 
mice, using the homologous strain as challenge 
virus. The results were expressed as ‘protection’ 
in LDs9. A number of irradiated vaccines prepared 
under various conditions protected against 2,540- 
250,000 LDs0, while the phenol vaccines protected 
against 6.1-3,120 LDso. It is therefore apparent, 
that a potent antirabies vaccine can be prepared 
with the aid of corpuscular radiation. 


Observations on agglutination of polysaccharide- 
treated erythrocytes by human tularemia anti- 
sera. T. W. GreEN,* GeorGE G. Wriaut, 
Mary M. ALEXANDER* AND JANET JOHNSON.* 
Biological Dept., Chemical Corps, Camp Detrick, 
Frederick, Md. 

Human Type O erythrocytes treated with a 
polysaccharide obtained by phenol extraction of 
Pasteurella tularensis become specifically agglutin- 
able by sera from human tularemia. The reaction 
resembles virus hemagglutination and is most 
easily detected by observing the pattern of set- 
tling in the bottom of the tube. Hemagglutination 
titers reached 1-10,000 in sera from recently re- 
covered tularemia patients. Sera from persons 
immunized with tularemia vaccines also show the 
reaction, but to a lower titer. The method is simple 
and convenient and requires only a small amount 
of serum. The hemagglutination titer appears to 
be correlated with the amount of antibody a8 
measured by the quantitative precipitin reaction 
with polysaccharide, but not with the bacterial 
agglutination titer. In the tularemia cases studied 
hemagglutination titers increased more rapidly 
and abruptly than bacterial agglutination titers. 
The hemagglutination reaction also showed less 
tendency toward cross reaction with sera from 
brucellosis than did the bacterial agglutination 
titration. 
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Y, and its inhibition by immune sera. D. A. Hatc* 
empt # anp M. R. Hitieman. Dept. of Virus and Rick- 
on of ettsial Diseases, Army Med. Dept. Research and 
ctron Graduate School, Washington, D.C. 
were Allantoic fluid from embryonated eggs infected 
: The § vith meningopneumonitis virus contains a specific 
lion hemagglutinin which aggregates mouse erythro- 
5 Oh€ M cytes but not the red cells of a number of other 
be Of M species of mammals and birds. Agglutination 
ence MM occurs when the tests are incubated at 26-37° C. 
and but not at 4°C. This hemagglutinin found in 
‘tive Mf allantoic fluids infected with meningopneumonitis 
nes. @ virus is specifically inhibited by convalescent or 
pen- @ immune sera of chickens, pigeons, rabbits or hu- 
‘adi- M man beings infected with meningopneumonitis, 
The ornithosis, feline pneumonitis or mouse pneumoni- 
ITU8s @ tis viruses. Thus, the hemagglutination-inhibition 
don @ test, like the complement-fixation test is specific 
ge B for the psittacosis-lymphogranuloma venereum 
ion’ B group of agents but is not type-specific for the 
red @ individual viruses. Preliminary studies suggested 
40- B that the infectivity and hemagglutinating activ- 
‘ted ff ity found in allantoic fluids from inoculated eggs 
ent, # are not identical. Fluids which contain hemag- 
red # slutinin and elementary bodies and possess high 

infective titers have a greatly reduced number 
of intact virus particles after centrifugation at 
de- # about 13000 RPM but still possess essentially 
nti- # undiminished hemagglutinin. The nature of this 

HT, § hemagglutinin is being investigated. The hemag- 
N.* & glutination test with the members of the psittaco- 
ick, § sis-lymphogranuloma venereum group should be 

useful in studies on the sera of domestic fowl which 

1&8 @ fail to react in the ordinary complement-fixation 

of Ff test. 

in- 
on @ Anti-reaginic action of normal rabbit serum. 
ost Marco Hasson* anp M. Scueraco. Dept. of 
et Bacteriology, Univ. of Kentucky, Lexington. 
mn In the course of an investigation of the anti- 
i genicity of human atopic reagin from two ragweed 
nS @ sensitive hay fever patients we found that al- 
he though the sera from the rabbits that were injected 
le with the reaginic sera prevented the reagin to 

nt some extent from passively sensitizing the skin 

to of non-allergic recipients, sera from normal rab- 
va bits had a similar, though not as potent, antago- 

8 nistic action. A more detailed study of this an- 
al tagonistic action of normal rabbit serum on two 
ed additional human reaginic sera (one from a rag- 

ly Hf weed sensitive hay fever patient and the other 





from a rabbit dander sensitive hay fever patient) 
was made, using unheated and heat inactivated 
rabbit sera. Samples of rabbit sera from 2 months 
old, one year old, and 14-year-old males and from 
1}-year-old females were used. Although both 
samples of the reaginic sera were inhibited by the 
normal rabbit sera the one from the ragweed 
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sensitive patient was completely inhibited only 
after it had been diluted 1-80, whereas the one 
from the rabbit dander sensitive patient was 
completely inhibited in even as low a dilution as 
1-10. Inactivation of the rabbit sera at 56° C. 
for 30 minutes had no significant effect on their 
antireaginic action. 


Serological reactivity of dextran plasma substi- 
tute. Epwarp J. HEHRE* AND JoHN Y. Suaa. 
Dept. of Bacteriology and Immunology, Cornell 
Univ. Med. College, New York City. 

Specimens of partially hydrolysed dextran, pre- 
pared in Sweden for use as a plasma substitute, 
were found to possess in vitro serological activity 
and also the capacity to produce anaphylactic 
shock in guinea pigs passively sensitized with an 
appropriate antiserum. We had previously shown 
(J. Immunol. 43: 119, 1942) that wnhydrolysed 
dextrans synthesized by Leuconostoc mesenteroides 
give precipitation and complement fixations reac- 
tions not only with leuconostoc antiserum but also 
with antiserums of type 2 and type 20 pneumococci. 
Swedish (Pharmacia) dextran for infusion ob- 
tained in 1946 and 1949 likewise reacted with types 
2 and 20 pneumococcus antiserums. Precipitation 
occurred over a somewhat more narrow range of 
polysaccharide and serum dilutions than in the 
case of a native dextran, but complement fixation 
was obtained with definitely higher dilutions of 
the partially hydrolysed than of the native poly- 
saccharide. Intravenous injection of 0.1 mg. or 
0.2 mg. of any of the samples of Swedish dextran 
into guinea pigs previously sensitized with a 
potent type 2 pneumococcus antiserum invariably 
caused acute fatal anaphylactic shock. Intra- 
venous administrations of large amounts of dex- 
tran into many people without untoward reaction 
have been reported. Nevertheless, the antibody- 
combining properties of dextrans should be recog- 
nized as a theoretical source of danger in the case 
of persons who might possess a high titer of ap- 
propriate antibodies at the time of injection. 


Interrelationships of crystalline egg albumin and 
its deaminated and denatured derivatives. Mr- 
CHAEL HEIDELBERGER AND Paut H. Maurer’. 
Depts. of Biochemistry and Medicine, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

When crystalline egg albumin (Ea) is partially 
deaminated at pu 4.0 and 0°C. 2 fractions are 
formed: Fraction A, insoluble, and Fraction B, 
soluble, at the isoelectric point. In both the oxi- 
dized (-S-S-) and reduced (-SH) states fraction B 
has physical, chemical and immunological prop- 
erties similar to those of Ea. Homologous and cross 
reactions of Ea and Fraction B with calibrated 
anti-Ea and calibrated anti-B sera were indis- 
tinguishable up to the region of moderate antigen 
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excess. Differences, possibly significant, were 
noted only in the inhibition zone. Fraction A, 
although ‘denatured’ was serologically different 
from both Ea and acid denatured Ea (DnEa) 
(J ACS. 67: 574, 1945). Acid DnEa was partially 
deaminated at 0° C. with HNO, at po 3-3.5. The 
resultant DnEa Deam (-S-S- form) was reduced 
to the -SH form with thioglycolic acid at pu 7.5. 
Although there were small differences in physical 
and chemical properties, there were no significant 
immunochemical differences in a calibrated anti- 
acid DnEa serum. The action of free HNO: on 
crystalline Ea gave a product similar to Fraction 
A. In the Ea-anti-Ea and acid DnEa-anti-acid 
DnEa systems serological specificity appears to 
be unaffected by partial removal of amino groups 
and is uninfluenced by the state of the -S- groups 
as -S-S- or -SH. (cf. also JBC. 110: 348, 1935). 


Reciprocal neutralization tests with four strains 
of poliomyelitis virus. Howarp A. Howe. Polio- 
myelitis Research Center, Dept. of Epidemiology, 
Johns Hopkins Univ., Baltimore, Md. 
Reciprocal neutralization tests have been done 

in rhesus monkeys with 4 strains of poliomyelitis 
virus which were previously typed by the method 
of reinfection (Bodian. Am. J. Hyg. 49: 200, 1949) 
and of immunization by vaccination (Morgan. 
ibid. 225). The Lansing, Brunhilde, Kotter and 
Frederick strains were tested with ten fold serial 
virus dilutions in the presence of distilled water, 
normal monkey serum and specific hyperimmune 
sera. The numbers of animals receiving any given 
dilution ranged from 3-34 but averaged 9. The 
Lansing strain was also set up against 60 PD5» 
of virus and half log dilutions of immune serum 
in groups of 3 monkeys and against 10 PD5» of 
virus with ten fold serum dilutions in groups of 
8 mice. The homologous neutralization index of 
Lansing virus in monkeys was 4.5 by the method 
of virus dilution and 3.8 by serum dilution. It 
was 4.0 by the serum dilution in mice. All other 
homologous neutralization indices lay around 3. 
Sharp separation of the Lansing type from the 
other strains was demonstrated. As in the studies 
cited above, the Brunhilde, Kotter and Frederick 
were found to be of the same type despite marked 
differences in clinical behavior in experimental 
animals. 


Universal serologic reaction in the differentiation 
of syphilis and yaws. RevuBen L. Kaun. Univ. 
of Michigan Hospital, Ann Arbor. 

The reactions in syphilis and yaws given by the 
universal precipitation technique with lipid anti- 
gen are not identical in their serologic patterns. 
This technique consists of quantitative precipita- 
tion set-ups with NaCl solutions of reduced (0 to 
0.3%) and increased (1.5 to 2.1%) concentrations 
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compared with physiologic salt solution and also 
of moderate (0.6 to 1.2%) concentrations close to 
the physiologic level. The precipitation results in 
all the set-ups are read on mixing the reagents 
and after 4 and 24 hours at ice box temperature. 
It was found that precipitation given by the quan- 
titative set-ups with reduced and increased salt 
concentrations is increased to a greater extent 
on cold incubation in syphilis than in yaws. Pre- 
cipitation given by the quantitative set-ups with 
moderate salt concentration is generally not in- 
creased by cold incubation in syphilis and may be 
increased by cold incubation in yaws, especially 
when untreated. (Kahn, R. L. Am. J. Clin. Path. 19: 
347, 1949). 


Structural changes produced in Brown-Pearce 
carcinoma cells by means of a specific antibody. 
BERNARD KALFAYAN* AND JOHN G. Kipp. Dept. 
of Pathology, The New York Hospital, Cornell 
Med. Center, New York City. 

Brown-Pearce carcinoma cells lose their viabil- 
ity when incubated with the antibody that reacts 
specifically with a distinctive constituent of them 
(J. Exper. Med. 83: 227-250, 1946). Furthermore, 
contrary to previous observations, they regularly 
manifest characteristic structural changes, evi- 
dent both in fresh and in fixed preparations. 
When the carcinoma cells are suspended as indi- 
viduals in isotonic saline solution and incubated 
at 37°C. with rabbit serum containing the specific 
antibody and complement, their cytoplasm im- 
mediately begins to swell and the cells become 
spherical. The cytoplasmic basophilism rapidly 
diminishes and within 10-15 minutes but little 
remains. Soon thereafter the cytoplasm in the 
fixed and stained preparations appears empty 
except for a moderate amount of amorphous 
acidophilic material together with a few rod-like, 
granular and vesicular bodies; in fresh cells the 
formed materials appear to be suspended irregu- 
larly in a transparent fluid that distends the 
cytoplasm. Meanwhile, the plasma membrane is 
converted into an irregularly thickened acidophilic 
structure with swollen cytoplasmic particles ad- 
herent to it; ‘blisters’ do not develop from its 
outer surface as they regularly do within a few 
minutes from that of the viable cells suspended 
in saline or in rabbit serum devoid of antibody. 
The nuclei often remain intact for some time after 
the cytoplasmic changes have become advanced, 
but within 30-60 minutes they and their nucleoli 
begin to shrink and the nuclear membrane becomes 
wrinkled, though the chromatin often remains un- 
changed in appearance for seveial hours before 
the nuclei finally become pyknotic. These altera- 
tions do not develop spontaneously while the cells 
remain for long periods in saline solution or in 
normal rabbit serum. 
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Effects of ‘sensitized’ lymphocytes on trans- 
planted cancer cells. Joun G. Kipp anp HELENE 
Wavuace Toouan.* Dept. of Pathology, New 
York Hospital, Cornell Med. Center, New York 
City. 

Transplanted cancer cells proliferate for a time 
when implanted in racially-resistant mice but 
then regress, as is well known; histological ob- 
servations indicate that the tumor cells are over- 
come by ‘sensitized’ lymphocytes—lymphocytes, 
that is to say, of hosts that have reacted against 
the alien elements, (Federation Proc. 8: 360, 373, 
1949). In further experiments lymph nodes have 
been procured from A mice that had previously 
overcome the cells of the lymphosarcoma 6C3HED 
and hence were immune to them. The nodes were 
minced and incubated at 37°C. for 1-2 hours in 
vitro with suspensions of the lymphosarcoma cells. 
This treatment regularly inhibited or abolished 
the ability of the lymphosarcoma cells to pro- 
liferate when the incubated mixtures were sub- 
sequently implanted into susceptible hosts. Under 
identical conditions the serum of the same im- 
mune hosts had no effect on the lymphosarcoma 
cells and this was also true of minced lymph 
nodes procured from normal A mice. By contrast, 
the host elements (predominantly lymphdocytes) 
that had accumulated about sites where the 


lymphosarcoma cells had recently been implanted 
in the immune A mice proved notably active 
against the tumor cells in similar tests. 


Plate complement-fixation test and its application 
to the Coxsackie viruses. LissetH M. Krart* 
AND JosepH L. Meunick. Section of Preventive 
Medicine, Yale Univ. School of Medicine, New 
Haven, Conn. 

Complement fixation tests may be performed 
on lucite plates using microdrops delivered by 
calibrated dropping pipettes, as recommended by 
Fulton and Dumbell. Since the final total volume 
of the test is 0.1 ml., precautions must be taken 
against evaporation during the periods of fixa- 
tion and hemolysis. Ten lucite plates may be used 
in a single test; this is equivalent to 1000 tubes of 
a conventional test. The technique has been ap- 
plied to the identification of 7 strains of the Cox- 
sackie virus group. Serum and complement were 
varied on a single plate against a standard dose 
of antigen. For antigen standardization a single 
dilution of hyperimmune serum was used while 
varying antigen and complement. Results were ob- 
tained in terms of the amount of complement 
fixed. A standard amount of each of the 7 strain 
antigens was tested with all 7 hyperimmune sera 
prepared against them. The amounts of comple- 
ment fixed at each serum dilution were then plot- 
ted graphically and the areas under the curves 
determined for each antigen. From a comparison 
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of these areas, it was found that two strains were 
closely similar (Texas and High Point), one was 
partially related to another (Connecticut and 
High Point) and the remaining four (Ohio, Dall- 
dorf types 1, 2 and 3) were distinct from each other 
and from the Connecticut, High Point and Texas 
strains. 


Immunological studies on Vi antigen from V form 
species of Salmonella. Maurice LANpy* AND 
H. C. Batson. Dept. of Biologic Products, 
Army Med. Dept. Research and Graduate School, 
Washington, D.C. 

Vi antigen originally was discovered in Sal- 
monella typhosa and as a consequence, much of 
our knowledge of the immunological activity of 
this antigen has been established through the 
study of typhoid cultures. However, protective 
potency data thus obtained are difficult to evalu- 
ate since Vi antigen preparation from such cul- 
tures generally contain the typhoid somatic fac- 
tors IX and XII, which are known to possess 
immunogenic potency. The discovery of Vi anti- 
gen in Salmonella species other than S. typhosa, 
viz., S. ballerup, S. coli and S. paratyphi C pro- 
vided a means for the study of the immunological 
properties of Vi antigen in the absence of somatic 
factors common to S. typhosa. Vi antigen extracts 
were prepared by extracting acetone dried mass 
cultures of these V form organisms with 1% HCl. 
The Vi antigen content of these extracts was 
estimated by both in vitro (precipitin and col- 
lodion particle agglutination tests with heterolo- 
gous Vi antisera) and in vivo (mouse protection 
against S. typhosa challenge) tests. Employing 
these techniques it was found that V form cul- 
tures of S. ballerup and S. coli were the richest 
sources of Vi antigen, the Vi content of represen- 
tative S. typhosa cultures was somewhat less and 
that of S. paratyphi C (East Africa) was least. 
Active immunity tests yielded impressive evidence 
that these Vi antigen preparations were highly 
effective in protecting mice against challenge with 
V form typhoid cultures but were only slightly 
effective against W form typhoid cultures. In 
quantitative assays the determined E.D.50 values 
of the Vi extracts were found to be relatively 
independent of the virulence of the challenge 
strain employed. Extracts of the V form cultures 
stimulated the production of Vi antibody in both 
rabbits and mice. These results are indicative of 
the immunogenic identity of Vi antigen from the 
four known V form Salmonella species and of its 
marked effectiveness as an immunizing agent in 
experimental typhoid infection in mice. 


Stability of egg white inhibitor of influenza virus 
hemagglutination in relation to preparation of 
local standard of inhibitory activity. Franx 
LANNI, YVONNE TuHfiry Lanni* anp J. W. 
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Bearp. Dept. of Surgery, Duke Univ. School of 

Medicine, Durham, N.C. 

To facilitate comparison of the activities of 
inhibitor preparations, measured on different 
days, efforts were made to establish a standard. 
Frozen samples of 10% egg white in buffered saline 
of pH 7.3, lyophilized samples, and samples stored 
with various preservatives in the cold were as- 
sayed periodically with heated swine influenza 
virus. The frozen and the lyophilized samples 
gave irregular results. Of the others, the most 
satisfactory were those preserved with 0.02% 
merthiolate or 0.25% phenol. With these, no 
significant change in activity could be demon- 
strated over a period of 6 months, except, possibly 
a slight drop in the first weeks. This initial drop 
may have been related to a slight precipitate 
which developed and settled in the early period. 
Except for this precipitate and a few small mold 
colonies appearing in some merthiolate-preserved 
samples, the physical character of the solutions 
was excellent. A sensitive criterion of degradation 
of the inhibitor is a change in the slope of the 
inhibition curve. For untreated inhibitor the slope 
is characteristically steep; but when inhibitor 
is treated with active influenza viruses, proteolytic 
enzymes, or certain protein-denaturing agents, 
or is exposed to elevated temperatures for long 


periods, weak inhibitor, characterized by a shal- 
low slope, appears. Comparison of aged (6 months 
at about 5°) and fresh samples of egg white failed 
to show significant degradation in the former. It 
is concluded that an aged solution of egg white, 
preserved with merthiolate or phenol, is satisfac- 
tory for use as a local standard of activity. 


Influence of ultraviolet irradiation on antibodies 
of pollen-allergic man. Mary H. Love ess. 
Cornell Univ. Med. College, New York City. 

A student who had been used repeatedly over a 
period of a year for purposes of passive sensitiza- 
tion (Prausnitz-Kustner tests) developed jaun- 
dice which was diagnosed as being either homolo- 
gous serum jaundice or infectious hepatitis. Be- 
cause of the implication, it was deemed necessary 
to devise a method which would destroy the virus 
of homologous serum jaundice without injuring 
the sensitizing antibodies of the allergic patient. 
Accordingly, a large batch of serum containing 
the sensitizing antibodies for ragweed pollen was 
subjected to ultraviolet irradiation in a manner 
known to destroy the virus of homologous serum 
jaundice. Titrations were then carried out by the 
serum-dilution method as well as the antibody- 
neutralization procedure, in order to see whether 
irradiation had altered the activity of the serum. 
No differences between the original and the ir- 
radiated sample were perceived. It is advocated 
that all serum to be employed for passive sensitiza- 


FEDERATION PROCEEDINGS 


Volume 9 


tion studies in the future be subjected to this 
type of ultraviolet irradiation. 


Response to BCG as an index of genetic resistance 
to tuberculosis. Max B. Lurie anp PererR 
Zappasovi.* Henry Phipps Inst., Univ. of Penn- 
sylvania, Philadelphia. 

Five highly inbred rabbit families of different 
known genetic resistance to tuberculosis were 
given a single intracutaneous inoculation of 1 to 
3 million of finely dispersed viable BCG. The 
growth of the lesion at the site of inoculation and 
its healing, as well as rate and intensity of develop- 
ment of tuberculin sensitivity were measured and 
correlated with the varying genetic resistance of 
these rabbits to virulent bovine tubercle bacilli. 
It was found that in resistant rabbits the lesion 
at the site of inoculation grows rapidly, reaches 
its peak quickly and heals promptly. In suscepti- 
ble rabbits this lesion grows more slowly, achieves 
its height less quickly and heals much more tar- 
dily. Associated with these differences there is a 
more rapid and, usually, more intense develop- 
ment of tuberculin skin sensitivity in the na- 
tively resistant animals. Since even fully virulent 
human type tubercle bacilli are more rapidly 
destroyed in the tissues of natively resistant than 
in those of naturally susceptible animals, it may 
be inferred that the more rapid development of 
allergic sensitivity by the more resistant animals 
is due to the more rapid disintegration of the 
BCG in the tissues of these animals, and hence, to 
a more rapid release of the sensitizing antigens 
in their tissues. Since BCG causes a typical but 
evanescent tuberculosis, the procedure offers a 
simple and adequate test for selecting breeding 
rabbits of the desired genetic resistance and sus- 
ceptibility to the infection. Furthermore, since 
the resistance acquired from this vaccination by 
the parents is not transmitted to the offspring, 
there is no inherent objection to using the latter 
in studies on the nature of the genetic resistance 
to this disease. Finally, the relative, graded re- 
sistance of the vaccinated rabbits of the different 
families is not altered by this BCG inoculation, 
for on reinfection with virulent bovine tubercle 
bacilli the rabbits retain their original, varying 
resistance. 


Complement-fixation tests as an aid in the differ- 
ential diagnosis of extra-intestinal amebiasis. 
Sara C. McDearMAN AND Wotcort B. Dvun- 
HAM (introduced by Dovetas H. Sprunt). 
Veterans Admin. Med. Teaching Group, Kennedy 
Hospital, Memphis, Tenn. 

Intestinal infections with Endameba histolytica 
usually can be diagnosed by the demonstration of 
amebae in the stools, but the frequent inability 
to find amebae in other organs has presented 
difficulties in the diagnosis of extra-intestinal 
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involvement. The present study indicates that 
complement-fixation tests are of especial value in 
drawing attention to the possible presence of 
amebic infections other than intestinal. The tech- 
nic employed was the quantitative complement- 
fixation test of Kent and Rein using a commercial 
antigen prepared according to a modification of 
the method of Rees and associates. The patients 
on whom tests were performed were classified as 
follows: extra-intestinal amebiasis, 20 positive, 3 
negative; intestinal amebiasis, only, 27 positive, 
183 negative; equivocal or no evidence for ame- 
biasis, 22 positive, 2337 negative. Though some 
cases of intestinal infections without apparent 
extension to other viscera gave positive reactions, 
the fact that #o of all cases with positive tests 
had extra-intestinal infections indicates that the 
chief value of the test is in the differential diagno- 
sis of this form of infection. This interpretation 
is strengthened by the finding that 20 out of 23 
cases of extra-intestinal infections gave positive 
tests. 


Persistence of antigen. Fu1L1p D. McMASTER AND 
Heinz Kruse (introduced by JuLEs FREUND). 
Rockefeller Institute for Medical Research, New 
York City. ‘ 

A ‘tagged’ antigen (a blue azoglobulin), intra- 
venously injected into mice, can be identified 


later in reticulo-endothelial cells throughout the 
body. The subsequent retention of some sort of 
blue dye-protein in these cells for several months 
has raised the question; how long does the in- 
jected antigen persist as such? To test the point, 
immunological observations recently obtained in 
this laboratory have been used. Characteristic 
constrictions of the smaller blood vessels, seen 
under the microscope in the ears of passively 
sensitized mice when injected with antibody, 
serve as an exceedingly delicate test for anaphy- 
lactic sensitivity, so delicate that the absorption 
of only 0.5y of bovine y-globulin, from the peri- 
toneum of a mouse can be detected, 1-2 days 
later, by an intravenous injection of anti-globulin 
serum. The persistence of bovine y-globulin (as 
antigen) in mice, injected intravenously with 
0.1 cc. of a 5% solution of it, was sought, 1-70 
days later, by injecting ground liver and blood 
from these animals into the peritoneal cavities 
of normal mice. Two days later, the recipients, 
given intravenous injections of anti-globulin 
serum, showed the specific vascular reactions, 
just mentioned, indicating the absorption of 
transferred antigen. Suitable controls yielded 
negative results. Apparently some of the antigen, 
as here employed, can persist in mice for at least 
70 days. 


Sorption of influenza virus by chicken erythro- 
cytes. Tuomas P. Maat. Dept. of Microbiol- 
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ogy and Immunology, Long Island College of 

Medicine, Brooklyn. 

The mechanism involved in the sorption and 
elution of influenza virus by erythrocytes is of 
importance because it may help clarify the phys- 
iology of virus infections. It has been generally 
assumed that in infectious processes the virus is 
the aggressor; but no satisfactory explanation for 
the aggressiveness had been offered until Hirst 
suggested on the basis of his own observations 
that the influenza virus possesses an enzyme ac- 
tivity with an affinity for certain receptors on the 
cell surface. He hypothecated that the virus at- 
taches itself to specific receptors and is subse- 
quently eluted because of the destruction of the 
receptors by the enzyme activity. That the 
hemagglutinating activity of influenza virus is 
not entirely a specific phenomenon is clear from 
data previously presented. Suspensions of some 
strains of influenza virus which do not aggluti- 
nate sheep erythrocytes under usual test condi- 
tions, readily agglutinate those erythrocytes 
when the test systems are adjusted with suitable 
buffer mixtures. Moreover, addition of suitable 
buffers will eliminate certain obvious differences 
between hemagglutination which resembles the 
‘O’ kind and of the ‘D’ kind. That is, hemaggluti- 
nation by allantoic fluid containing influenza 
virus is in part, at least, influenced by conditions 
effected by buffer mixtures (pH?). Hirst and 
others have reported that chicken erythrocytes 
will sorb most of the influenza virus from infected 
allantoic fluid. But, little attention has been 
given to the small amount of virus remaining in 
the allantoic fluid after sorption. 


Further studies on kinetics of immune hemolysis. 
MANFRED M. Mayer, CHARLES C. Crort* AND 
WatterR M. Bowman.* Dept. of Bacteriology, 
Johns Hopkins School of Hygiene and Public 
Health, Baltimore, Md. 

Various factors influencing the kinetics of the 
lysis of erythrocytes by antibody and comple- 
ment have been studied. Emphasis has been 
placed on the dissociation of antibody from sen- 
sitized erythrocytes or red cell stromata. This 
dissociation, which has been found to vary in 
extent with different hemolytic antisera, can lead 
to continuous transfer of antibody from cell to 
cell, producing a marked effect on the kinetics of 
hemolysis. 


Social serology: antibody levels in a normal 
young population during an epidemic of polio- 
myelitis. JosepH L. ME.LNIcK AND NADA 
Lepinxko.* Section of Preventive Medicine, Yale 
Univ. School of Medicine, New Haven, Conn. 
An attempt has been made to relate socio- 

economic conditions to the development of cer- 

tain antibodies in a normal urban population 
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and to follow the level of these antibodies during 
the course of an epidemic of poliomyelitis. The 
antibodies studied included: /) neutralizing anti- 
bodies to the Lansing strain of poliomyelitis 
virus, 2) neutralizing (and complement fixing) 
antibodies to a local strain of Coxsackie virus 
isolated during the epidemic, 3) antihemagglu- 
tinins to Newcastle disease virus, 4) antihemag- 
glutinins to Type A influenza virus, 5) agglutinins 
to Group A Type 4 hemolytic streptococcus and 
6) total ‘gamma globulin’ determinations. During 
the 1948 epidemic of poliomyelitis in North Caro- 
lina, 250 samples of serum of normal children in 
Winston-Salem were obtained at the beginning 
of the epidemic and again at the end in the late 
fall. Specimens were obtained from both negro 
and white children from 6 months to 15 years of 
age living under favorable and unfavorable eco- 
nomic circumstances. As a baseline for the new- 
born, 19 placental bloods were collected in the 
same area. Marked differences in levels of gamma 
globulin, Lansing poliomyelitis antibodies, and 
streptococcal antibodies were present in the 
groups living under different social and sanitary 
conditions in the same city. Children in the more 
favored group developed antibodies at a signifi- 
cantly older age than those in the less favored 
group. The only antibodies which increased 
during the epidemic period were the Lansing 
poliomyelitis and Coxsackie virus antibodies. 


Lymphocyte origin of a plasma factor responsible 
for in vitro tuberculin type hypersensitivity. 
JosEPH M. MILLER anp CurTtina B. Favour 
(introduced by J. Mver.uer). Med. Clinics, 
Peter Bent Brigham Hospital and Dept. of Medi- 
cine, Harvard Med. School, Cambridge, Mass. 
One feature of the in vitro tuberculin effect is 

the affinity of leukocytes from tuberculin nega- 

tive as well as tuberculin sensitive hosts for tu- 
berculin. When white cells are sensitized with 
tuberculin and exposed to a factor in the serum 
from tuberculin sensitive subjects, they undergo 
lysis. This lytic plasma factor is present in the 
euglobulin portion of blood, is heat labile and 
requires complement for its specific effect. The 
present aim was to demonstrate that the plasma 
factor could be derived from the lymphocytes of 
the circulating blood of an appropriately sen- 
sitized host. As tuberculin sensitized subjects, 
humans hospitalized with active tuberculous in- 
fection and guinea pigs sensitized with heat killed 
tubercle bacilli were chosen. Normal tuberculin- 
negative humans and uninoculated guinea pigs 
served as controls. White cells were obtained from 
the blood of these subjects by a method using 

Fraction I of Cohn and the white cells were 

further separated into suspensions rich in lym- 

phocytes alone and neutrophils alone. These cells 
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were washed free of parent plasma and resus- 
pended in the plasma of unsensitized subjects. 
By prolonged incubation of these cell-plasma 
suspensions it was possible to ‘activate’ plasma 
from an unsensitized host so that it became 
rich in the cytolytic factor previously found 
only in plasma of strongly sensitized subjects. 
By further dialysis procedures, it became ap- 
parent that the factor in such ‘activated’ plasma 
is the same in many chemical properties as fresh 
plasma factor. Differential studies of lympho- 
cytes and neutrophils suggest that the origin of 
this plasma factor is the lymphocyte of the tu- 
berculin sensitive host. 


Complement-fixing brain antibody in experimen- 
tal disseminated encephalomyelitis in mice. 
P. K. Ouitsky, J. Casats* anp L. C. Murpuy.* 
Rockefeller Inst. for Med. Research, New York 
City. 

Murine encephalomyelitis (DE) was produced 
by intramuscular injections of homologous brain 
and adjuvant (J. Exper. Med. 90:213, 1949) to 
study development of complement-fixing (CF) 
antibody against brain tissue in response to the 
injections, and in relation to visible signs of 
DE. An experiment was performed with pooled 
blood sera from 23 mice in 3 series of 6-10 in each; 
also with that of 19 mice in 3 series of 6-7 each 
which received 3 injections of brain plus adjuvant 
and were bled 20 days after the first inoculation, 
before DE signs were manifested. Included were 
pooled 13 sera from 7 mice collected during the 
height of DE; they received 3-6 injections. Also 
pooled sera from 3 mice obtained during quiescent 
stage between relapses and bled 3-6 days after 
recovery from the last one; also, sera from 7 mice 
bled after 83 days and 6 times injected, which 
had not shown signs of illness. A marked CF re- 
action resulted with sera derived from animals 
having DE signs, or in quiescent stage; all others 
were negative even in 1:2 or 1:4 dilutions. More- 
over, positive reactions were obtained only with 
saline extracts of normal mouse, beef, sheep, 
guinea pig and rabbit brain used as CF antigens; 
acetone-ether extracted (‘delipinized’); infant 
mouse (myelin-poor) brain; and mouse liver, 
testis, kidney, muscle and lung CF antigens gave 
completely negative results. Further studies may 
reveal any correlation between such antibody and 
DE, also the particular component in brain that 
induces the affection. 


Diagnostic tests with Albany, type I and II Cox- 
sackie (Dalldorf) virus. P. K. Ouitsxy, J. 
Casaus* ano L. C. Murpuy.* Rockefeller Inst. 
for Med. Research, New York City. 

Antigenic differences among Coxsackie viruses 
have been demonstrated by means of the neu- 
tralization test. An investigation was undertaken 
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of the possible application of the complement- 
fixation (CF) test as a diagnostic method in man 
as well as a means for detecting immunological 
differences among these viruses. CF antigens 
prepared from infected mouse-limb tissue were 
found satisfactory especially when treated with 
acetone-ether; no antigen was found in brain 
tissue. Immune sera were obtained from mice 
bled after 2-4 injections of infected limb tissue; 
brain tissue, on the other hand, yielded no com- 
plement-fixing antibody. With these materials, 
Albany (Dalldorf) virus types I and II were 
found unrelated; the specific titers of the sera 
were between 1:16 and 1:128, and that of the 
antigens between 1:4 and 1:16. No cross-reactions 
occurred, even when sera were used in dilution 
of 1:2 and when undiluted antigens were added. 
Tests with additional strains, obtained from 
other laboratories, are in progress. Human sera 
thus far collected from patients in widely differ- 
ent areas have reacted with one of the Albany 
types (type I) but not with the other. Hemag- 
glutination tests, using either infected mouse 
limb or brain tissue as source of virus, and sheep, 
chick, guinea pig, and human 0 erythrocytes, 
have yielded no positive results under varied 
conditions of incubation time and temperature, 


and with different media for suspending the virus. 


Amino acid inhibition of Theiler’s GD VII virus 
in mouse brain mince. Harotp E. PEARSON 
AND RicHAaRD J. WINZLER.* Depts. of Micro- 
biology and Biochemistry, Univ. of Southern 
California School of Medicine and Laboratory 
Division, Los Angeles County Hospital, Los 
Angeles, Calif. 

As reported previously (Federation Proc. 8: 409, 
1949), u-lysine monohydrochloride was the only 
naturally occurring amino acid in concentration 
of 1 mg/ml. found to inhibit the propagation of 
Theiler’s GD VII strain of mouse encephalo- 
myelitis virus in cultures of minced one-day 
mouse brain contained in flasks of Simm/’s solu- 
tion and incubated at 35° C. for 2 days. L-a- 
aminoadipic acid and a-ketoadipic acid but not 
a-ketoglutaric acid also inhibit virus. In con- 
centrations of 3 mg/ml. the following amino 
acids, tested individually, inhibit virus produc- 
tion: L-arginine monohydrochloride, L-cysteine 
hydrochloride, L-cystine, L-histidine monohydro- 
chloride, pu-ornithine, pL-serine, pu-threonine 
and L-tryptophane. In concentrations of 3 mg/ml. 
the following do not inhibit virus: pi-alanine, L- 
glutamic acid, glycine, L-leucine, pt-methionine, 
L-proline or puL-valine. Attempts were made to 
reverse the inhibiting action of L-lysine mono- 
hydrochloride (1 mg/ml.) by addition of the 
various, individual amino acids. pL-methionine, 
L-leucine (3 mg/ml.) and L-tyrosine (1 mg/ml.) 
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partially prevent the inhibition. Methionine does 
not reverse inhibition by histidine or by trypto- 
phane. Virus inhibition by lysine and the protec- 
tive action of methionine on virus propagation 
are parallelled by the effects of this amino acid 
on the P#O, uptake by minced, one-day old 
mouse brain. 


Relation between propagation of a mouse en- 
cephalomyelitis virus and uptake of radiophos- 
phate by minced brain from mice of different 
ages. Harotp E. Pearson, Ricuarp J. WINz- 
LER,* AND Max E. Rareuson.* Depts. of Bio- 
chemistry and Microbiology, Univ. of Southern 
California School of Medicine and Laboratory 
Division, Los Angeles County Hospital, Los 
Angeles, Calif. 

It has previously been shown that minced one- 
day old mouse brain was capable of supporting 
the propagation of Theiler’s GD VII mouse 
encephalomyelitis virus in vitro. Virus-infected 
cultures incorporate inorganic phosphate into 
their phospholipids and nucleoproteins at rates 
significantly greater than uninfected controls. 
Minced brain from mice older than 10 days is 
unable to support virus growth. A study of the 
rates of oxygen consumption and of P® uptake 
by minced brain tissue from mice of different 
ages in the presence and absence of virus shows 
that older mouse brain has a higher initial Qo 
than one-day old mouse brain, but that the Qos 
declines at a very much more rapid rate than 
one-day old tissue. The incorporation of inor- 
ganic phosphate into the lipids and proteins in a 
24-hour incubation period is much greater in the 
one-day old brain than in older brain. The stimu- 
lating effect of the virus on these processes is no 
longer apparent in brain from mice older than 7 
days, and corresponds to the ability of the tissue 
to support virus growth. 


Specific protection of the antibody-combining 
site during iodination of antibody. Davip 
PRESSMAN AND L. A. STERNBERGER.* Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

Although it is known that antibody specificity 
can be destroyed by extensive iodination, we have 
found that it is possible to protect the antibody 
specific region so that iodination, extensive 
enough to cause otherwise complete destruction 
of specificity, can be carried out with essentially 
complete retention of antibody specificity. The 
specific protection was made in the case of anti- 
body specific to the p-azobenzoate ion or the p- 
azobenzenearsonate ion by adding to the anti- 
serum, before iodination, the specific hapten, 
either benzoate ion or benzenearsonate ion. Sub- 
sequent iodination intense enough to destroy the 
antibody activity of the unprotected serum did 
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not alter appreciably the antibody activity of the 
protected sera, since almost full antibody ac- 
tivity, as measured by specific precipitation, was 
recovered by dialyzing out the protecting hapten 
after iodination. The mechanism of protection is 
the steric blocking of an attack by the iodine on 
the antibody specific combining region since that 
region is already combined with the hapten. 


Chemical and immunological studies on lecithin 
and cardiolipin. FrEppRick A. H. Rice* anp 
ABRAHAM G. OsLER. Johns Hopkins Univ. and 
USPHS Research and Post Graduate Training 
Center, Baltimore, Md. 

Beef heart lecithin prepared according to Pang- 
born for use with cardiolipin in serologic tests for 
syphilis has been fractionated into 3 components 
on a mixture of celite and magnesol. Only one of 
these components is active as a constituent of 
the lecithin-cardiolipin-cholesterol test antigen. 
Cardiolipin has also been partitioned chromato- 
graphically into 2 components, both of which 
are active in flocculation tests for syphilis. It 
has been found that of the 3 constituents of the 
test antigen, cardiolipin alone reacts with anti- 
body present in syphilis sera, while lecithin and 
cholesterol perform auxiliary functions. 


Inhibitory and enhancing effects of secretions of 
human respiratory tract on influenza virus. 
Harry M. Rose. Depts. of Medicine and Bac- 
teriology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Mucoid secretions of the human respiratory 
tract (sputum) contain factors other than specific 
antibodies which will either inhibit or enhance 
infection by the PR8 strain of influenza virus and 
which will also inhibit the agglutination of eryth- 
rocytes by the virus. One of these factors is 
spontaneously labile and is rapidly destroyed 
by heating to 100°C.; it appears to be responsible 
for the ability of certain sputum specimens to 
inhibit viral hemagglutination in high dilution, 
to reduce infectivity of virus inoculated intrana- 
sally in mice and to restrict multiplication of the 
virus in chick embryos. A second factor is present 
which is relatively stable and resembles in many 
respects the Francis inhibitor (J. Exper. Med. 
85: 1, 1947) found in normal serum. This factor 
inhibits viral hemagglutination but seems to have 
little or no effect on infectious properties of the 
virus. Heating to 100°C. for 10-30 minutes does 
not destroy this factor and actually increases 
its inhibition titer against some strains of virus, 
particularly Lee. There is evidently a third factor 
which markedly enhances the infectivity of the 
PR8 strain when injected intraperitoneally in 
mice. A similar type of enhancement is obtained 
with hog gastric mucin but not with purified 
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blood group A substance, histamine, hyaluronic 
acid, hyaluronidase or pneumococcal polysac- 
charides. When preparations of sputum are pro- 
gressively heated to 100°C. their ability to reduce 
infectivity of the virus is lost and enhancement 
of infectivity is correspondingly increased. These 
results suggest that substances in the secretions 
of the human respiratory tract may play a signifi- 
cant role in determining either resistance or 
susceptibility to infection by influenza virus, 
possibly depending upon the equilibrium of these 
substances. 


Streptococci and related filtrable infective agents 
in outdvor air during epidemics of influenza 
and of milder respiratory infections. Epwarp 
C. Rosenow. Bacteriologic Research, Longview 
Hospital, Cincinnati, Ohio. 

The study was made to determine perhaps the 
importance of aerial spread of pneumotropic 
streptococci and a possible related pneumotropic 
virus during epidemics of respiratory infections. 
Non-hemolytic streptococci were isolated from 
each of 17 samplings made on trains and auto- 
mobiles in transit totalling 7000 miles and atop 
12-foot poles and on tall buildings during and 
following epidemics. Mice were inoculated cere- 
brally and/or nasally and 11-day embryonated 
eggs into the allantois or yolk sac with saline 
washings or Seitz filtrates and with streptococci 
as isolated in dextrose-brain broth and with 
emulsions and filtrates of emulsions of pneumonic 
lungs and of allantoic fluid of inoculated eggs in 
which the embryo died on successive mouse and 
egg passage. The incidence of pneumonitis in 
mice and death of embryo and isolations of strep- 
tococci from emulsions of pneumonitic lungs and 
of embryos that died were far greater following 
inoculation of material from samplings made 
during epidemics than from samplings made after 
epidemics had subsided. Isolations of the strepto- 
coccus from pneumonic lungs and allantoic fluid 
of inoculated embryonated eggs following inocu- 
lation of filtrates were far higher than isolations 
from the filtrates inoculated, indicating that 
the vital tissues for which the streptococcus had 
predilection furnished more favorable conditions 
for growth of filtrable forms into the streptococ- 
cus than dextrose-brain broth. The streptococci 
isolated from saline washings, from pneumoni- 
tic lungs and inoculated eggs were agglutinated 
specifically by antiserums and thermal antibody 
prepared from streptococci isolated from persons 
having respiratory infection and by convalescent 
serum. 


Antibody in yolk of eggs and in serum from hens 
inoculated with viruses of influenza and polio- 
myeltis. Jonas E. Satx anp J. 8S. YouNGNER.* 
Virus Research Lab., Dept. of Bacteriology, Univ. 
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of Pittsburgh School of Medicine, Pittsburgh, 

Pa. 

It is known that antibody to certain antigens 
is present in egg-yolk of laying hens with high 
serum antibody titers. It seemed of interest to 
investigate this phenomenon further in regard 
to the mechanism whereby antibody appears in 
the yolk; and to explore the use of eggs of im- 
munized hens as a possible source of antibody in 
large quantity. Groups of laying hens were in- 
oculated into the breast muscle with either the 
PR8 strain of Type A influenza virus or the 
Lansing strain of poliomyelitis virus, with and 
without combination with an adjuvant (Bayol F 
and Arlacel A, described by Freunp). Blood 
samples were obtained at intervals and all eggs 
laid were tapped. Antibody determinations were 
made on serum samples and on aqueous extracts 
of yolk freed of the major portion of the lipoid 
components by extraction with ether and ethylene 
dichloride. Only in animals given Lansing virus 
with adjuvant did antibody appear in serum and 
yolk. However, in hens inoculated with influenza 
virus with or without adjuvant, antibody in high 
titer developed; with adjuvants the levels reached 
were considerably higher. Antibody appeared in 
yolk later than in serum. Subsequently, in ad- 
juvant vaccinated hens, titer of antibody/unit 
vol. of yolk was equivalent to that in serum and 
was consistent in successively laid eggs. From 
time to time, however, in hens given virus alone, 
eggs were laid which had no demonstrable anti- 
body despite moderate serum levels. The mech- 
anism of the phenomenon, which does not appear 
to be one of passive transfer, is under investi- 
gation. 


Active immunization of mice against experimental 
infection with type I meningococci. H. W. 
Scuerp. Dept. of Bacteriology, Univ. of Roch- 
ester School of Medicine and Dentistry, Roch- 
ester, N.Y. 

Four materials were tested for their ability to 
immunize mice against experimental infection 
with type I meningococci: a vaccine of formal- 
inized virulent type I meningococci, as a control; 
the soluble portion from cells of the same strain 
autolyzed with chloroform, as a source of soluble 
antigens; the insoluble portion of the autolyzate, 
as a source of antigens stable to autolysis; and 
purified specific polysaccharide from the same 
strain. Groups of mice received 3 or 4 injections 
of these materials intraperitoneally during a pe- 
riod of one or 2 weeks. One week after the last 
injection, the mice were challenged with the 
homologous meningococcus suspended in gastric 
mucin. Mice receiving 4 doses of 0.01 mg. (= 
20,000,000 cells) or more of the vaccine resisted 
from 100,000 to 200,000 LDso. Mice receiving 4 
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doses of 0.001 mg. resisted 5,000 LDs9. Three or 4 
doses of from 0.001-0.1 mg. of the soluble portion 
of the autolyzate induced essentially no im- 
munity. Initially, 4 doses of 0.1 mg. of the in- 
soluble portion of the autolyzate were as effective 
as 4 doses of 0.001 mg. of the vaccine, but this 
capacity decreased progressively in successive 
tests of the same preparation. Three or 4 doses of 
from 0.0001-0.01 mg. of the polysaccharide en- 
gendered no demonstrable immunity. The test 
organism evidently possessed an adequate com- 
plement of immunizing antigen, which was largely 
decomposed during autolysis since neither the 
soluble portion nor the polysaccharide im- 
munized, and the small fraction of immunizing 
antigen remaining in the insoluble portion de- 
creased with time. 


Immunization experiments with Ascaris lumbri- 
coides in rodents. J. F. A. Sprent. Ontario 
Research Fndn., Toronto, Canada. 

Attempts to°immunize mice to infection with 
the larvae of Ascaris lumbricoides by injection of 
metabolic products of adult and larval worms 
and with homologous antiserums were not suc- 
cessful. The relationship between the antibodies 
produced by ascaris infected guinea pigs and sub- 
stances present in the tissues and fluids of the 
worm was studied using anaphylaxis as an in- 
dication of antigen-antibody reaction. All isolated 
tissues and fluids of A. lumbricoides and whole 
worm extracts of certain other nematodes caused 
anaphylaxis in ascaris infected animals. Ascaris 
extracts from which protein had been removed 
by trichloracetic acid and ammonium sulphate 
were active in this way and precipitation of poly- 
saccharides by alcohol failed to alter the effect. 
Guinea pigs infected with Trichinella spiralis 
were also shocked by ascaris extracts. The pres- 
ence of a common antigen among helminths, 
functional in promoting resistance, was suggested 
by the observation that previous infection with 
nematodes other than A. lumbricoides resulted 
in increased resistance to A. lumbricoides. 


Specific purification of antiprotein antibody. L. 
A. STERNBERGER* AND Davip Pressman. Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

A procedure has been developed which is prob- 
ably of general applicability for the specific 
purification of antiprotein antibody. The prin- 
ciple involved is the alteration of the specific 
antigen so that it can be separated from the anti- 
body brought down in the specific precipitate. 
The alteration was accomplished by coupling the 
specific antigen with diazotized arsanilic acid. It 
was shown that such an antigen can be removed 
from an alkaline solution by a suspension of cal- 
cium aluminate while rabbit y-globulin remains 
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in solution under these conditions. The coupled 
antigen retained the ability to precipitate specifi- 
cally the antiprotein antibody. The purified anti- 
body was obtained from the specific precipitate 
with the coupled antigen by dissolving the 
washed precipitate in calcium hydroxide solution 
and removing most of the antigen on a suspension 
of calcium aluminate, leaving purified antibody 
in solution. By this method solutions of antibody 
to bovine serum albumin and to bovine serum 
globulin have been obtained with essentially all 
of the protein precipitable as specific antibody. 
The yields were above 30%. 


Properties of partially purified scarlet fever 
(erythrogenic) toxin prepared by various meth- 
ods. Aaron H. Stock anp Erne, VERNEY.* 
Dept. of Pathology and Bacteriology, Children’s 
Hospital of Pittsburgh, Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

The NY5 strain of hemolytic streptococcus 
was grown in the dialyzable portion of (Difco) 
proteose peptone by methods of mass culture. 
From the filtrates, purified scarlet fever toxin 
was prepared by 4 different methods: /) precipita- 
tion of concentrated filtrate with alcohcl, 2) ad- 
sorption on aluminum silicate followed by elution 
and salting out, 3) salting out with ammonium 
sulfate, and 4) prolonged dialysis of concen- 
trated filtrate. The 4 types of concentrated 
toxin had these properties in common: a) all 
flocculated at the same level with most commer- 
cial antitoxins, 6) all contained small amounts of 
acid-precipitable protein, and varying amounts 
of non acid-precipitable protein with which scar- 
let fever toxin has been associated in previous 
studies, and also other nitrogenous material, 
c) when the acid-precipitable protein was sepa- 
rated at the isoelectric point, varying amounts 
of the flocculating (and presumably erythrogenic) 
substance were concomittantly removed, d) all 
contained nucleases. The purified toxins differed 
as follows: a) streptococcal hyaluronic acid in 
large quantities was found only in concentrates 
produced by methods 1 and 4, b) the proteins in 
concentrates by methods 2 and $ varied in heat 
coagulability. Only 1 lot of the many prepared 
concentrated toxins contained a high titer of 
skin test doses (STD)/mg. of total nitrogen or 
protein similar to those described by Stock, and 
Krejci, Stock, et al. (1942). Inasmuch as more 
streptococcal protein/STD was found in the pres- 
ent purified toxins than previously reported by 
one of us, attempts were made to explain this 
difference by resolving the mixture via fractiona- 
tion, electrophoresis or ultracentrifugation. These 
experiments met with limited success. The signifi- 
cance of the difference in data from those previ- 
ously reported will be discussed. 
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Toxic Component of Shigella paradysenteria, 
CHLOE TaL* anp WALTHER F. GOEBEL. Rocke- 
feller Inst. for Med. Research, New York City. 
The component responsible for the toxicity of 

the somatic antigens of Shigella paradysenteriae 

is resistant to a variety of enzymes. It should be 
possible, therefore, to degrade these substances 
by enzymatic procedures without impairing the 
toxic component itself. The somatic antigen of 

Type Z Shigella paradysenteriae is a lipocarbohy- 

drate-protein complex as are those of the other 

Flexner types. Digestion of the Type Z antigen 

with pancreatin reduces the nitrogen content 

from 6.5-2.7%. Subsequent treatment with acid 
formamide, and precipitation with alcohol, yields 

a product still as toxic as the original material 

and containing 2.1% nitrogen and 1.2% phos- 

phorus. This substance is antigenic and still 
shows an absorption band at 2550 A, as did the 
untreated antigenic complex. Digestion of the 
former with intestinal alkaline phosphatase 
brings about a further loss of 10% of the total 
phosphorus and a loss of the absorption band, but 
there is no diminution in toxicity. Color tests for 
amino acids are now negative. This material 
contains 22.3% glucosamine which agrees with 
the total nitrogen content, 2.1% of it is still fully 
toxic and antigenic. Extraction with chloroform- 
methyl! alcohol removes all remaining lipid (5%) 
and 10% of the remaining phosphorus without 
diminishing toxicity. It appears, therefore, that 
both the protein and the lipid components can 
be dissociated from the complex without impair- 
ing the toxic component. The latter still uni- 

dentified remains in chemical combination with a 

non-toxic carbohydrate from which it has not 

yet been separated. 


Role of spleen in hemolysin production. WILLIAM 
H. Ta.iaFERRO AND Lucy G. TALIAFERRO.* 
Dept. of Bacteriology and Parasitology, Univ. of 
Chicago, Chicago, IIl. 

Following a single intravenous injection of 
2.5 X 10° sheep erythrocytes/kg. into rabbits, 
serum hemolysins (determined photometrically) 
generally rose sharply around the 4th day, 
reached a peak from the 7th through the 10th day 
and then declined. The titers of serums from 
such immunized rabbits and of splenic extracts, 
prepared by mincing spleens in a Waring blendor 
with distilled water, showed 3 stages. 1) For the 
first 4 days, splenic and serum titers were low and 
approximately the same. 2) From the 5th to the 
8th day, splenic titers rose more slowly than 
serum titers. 3) From the 11th to the 18th day, 
splenic titers decreased rapidly while serum titers 
declined more slowly. Splenectomy significantly 
depressed antibody formation when performed 
on the day of immunization through the 4th day, 
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was sometimes effective when performed on the 
5th day, and was practically ineffective when 
performed on the 6th and 8th day. The results 
indicate that, under the conditions of these ex- 
periments, most of the antibody is formed by the 
spleen and that active formation is limited to a 
comparatively short period. 


Studies on allergic encephalomyelitis in dogs. 
Lewis Tuomas, F. Y. PATERSON AND ELIZABETH 
SmITHWICK (introduced by JuLEes Freunp). Di- 
vision of Infectious Disease, Dept. of Medicine, 
Tulane Univ. School of Medicine, New Orleans, 
La. 

Allergic encephalomyelitis has been produced 
in dogs following immunization with homologous 
brain plus adjuvants. The disease occurs with 
less frequency than in monkeys or guinea pigs, 
and requires a greater number of injections over 
a longer period of time. Following immunization 
of dogs with homologous brain, a complement- 
fixing antibody is demonstrable in the majority 
of animals. The antigen involved is demonstrable 
in the brains of other species, is not present in 
new born brain tissue, and is present in periph- 
eral nerve but absent in other organs. It is ob- 
tainable from brain extracts following boiling 
and formalinization. The antigen is soluble in 
acetone, alcohol, and ether. It is abundantly 
present in acetone extracts of purified white 
matter lipids. Its activity is not diminished by 
saponification. It is distinct from cholesterol and 
is not precipitated by digitonin. The activity of 
the antigen is such that complement fixation oc- 
curs with quantities of 1 y or less/cc. Serum titers 
of immunized dogs range from 1:32 to 1:512. The 
possible nature of the antigen and its role in al- 
lergic encephalomyelitis will be discussed. 


Antigenic extinction principle in potency-testing 
rabies vaccines. F. W. TrapeR* anp I. W. 
McLean, Jr. Research Labs., Parke Davis & 
Co., Detroit, Mich. 

The antigenic extinction principle consists of 
vaccinating groups of animals with serial dilu- 
tions of the preparation to be assayed and then 
determining, indirectly by serum assays for the 
presence or absence of an arbitrary level of anti- 
body, the limiting dilution of the preparation 
containing sufficient antigen to give the required 
antibody response. This procedure has been used 
in testing influenza virus vaccines and the re- 
sults reported here demonstrate its applicability 
to rabies vaccines. The tests are conducted in 
white Swiss mice, are relatively economical and 
give highly reproducible results. It was found 
that: 1) Indirect serum neutralization gives a 
more reliable and sensitive test than direct chal- 
lenge, but correlation between the 2 methods is 
good. 2) The total amount of ‘brain tissue-virus’ 
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administered was the most important variable, 
with number of injections, schedule of injections, 
volume or concentration administered in the vac- 
cination, time of bleeding (after 10 days), number 
of virus M.L.D.’s utilized in the neutralization 
(10-1000), time allowed for neutralization (0.5- 
18 hours), and size of mice used in testing for 
neutralization (11-20 gm.) producing only minor 
variations in the antigenic titer. The data ac- 
cumulated have resulted in a reliable test method 
for antigenicity of rabies vaccines either by direct 
comparison with a reference standard vaccine or 
by setting an arbitrary minimum level for the 
antigenic extinction titer when tested under 
standardized conditions. 


Quantitative studies of complement fixation. 
Complement-fixing potency of immune sera in 
relation to antibody nitrogen content. A. G. 
Oster, A. L. Wauuace,* anp M. M. Mayer. 
Dept. of Bacteriology, Johns Hopkins School of 
Hygiene and Public Health, Baltimore, Md. 
Quantitative complement fixation studies with 

crystalline bovine serum albumin and homologous 

rabbit antisera indicate that the extent of fixa- 
tion in terms of the number of 50% units of com- 
plement fixed is not a direct linear function of 
the amount of antibody, but follows a sigmoid 
curve. The use of a 50% fixation unit (C’Fs50), 
based on absolute antibody weight or on serum 
dilution, is proposed as a means of characterizing 
the complement-fixing potency of an antiserum. 

The number of C’F;) per ugm of antibody N 

varies with the length and intensity of immuniza- 

tion but is not a function of the total antibody 
content. 


Formation of neutralizing antibodies in monkeys 
after injection of poliomyelitis virus and ad- 
juvants. Ropert Warp, Dora Raper, Mur- 
RAY M. Lipton AND JULES FREuND. Dept. of 
Pediatrics, New York Univ. Med. Center and 
Public Health Research Inst. of The City of 
New York, Inc., New York City. 

Rhesus monkeys received 5 simultaneous in- 
tramuscular injections of monkey spinal cord 
containing Lansing poliomyelitis virus suspended 
in physiological saline (A), or emulsified in par- 
affin oil (B), or emulsified in paraffin oil contain- 
ing killed Myco. butyricum (C). Five weeks later 
all animals received preparation A in the same 
manner. At each of the 2 occasions, the monkeys 
were given 1 gm. of infected cord. Serum neutrali- 
zing antibodies were titrated in mice against 
about 20-50 LD;5o units of virus. The titers, 4 weeks 
after the first injection and 2 weeks after the 
second injection were several times higher in the 
groups receiving adjuvants (B and C) than in 
the group with virus alone (A). Some of the 
monkeys in group C with Myco. butyricum died of 
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allergic encephalomyelitis. In another experiment 
in which monkeys were vaccinated with virus 
incorporated in paraffin oil and given a booster 
injection of virus alone, similar results were ob- 
tained. Morgan and her associates (J. Exper. 
Med. 85: 131, 1947; Am. J. Hyg. 45: 379, 1947; 
J. Immunol. 62: 301, 1949) found that repeated 
i.m. injections of Lansing virus in monkeys re- 
sulted in high neutralizing antibody titers. When 
Morgan injected subcutaneously 2 or 3 times a 
small amount of virus emulsified in paraffin oil 
with or without killed Myco. tuberculosis, anti- 
body formation was scant. 


Applications of protamine precipitation in puri- 
fication of certain viruses. J. Warren, M. L. 
Wer.,* S. B. Russ* anp M. Jerrries.* Dept. 
of Virus and Rickettsial Diseases, Army Med. 
Dept. Research and Graduate School, Washing- 
ton, D.C. 

The addition of protamine sulfate to virus in- 
fected tissue suspensions will cause an immediate 
flocculation of considerable tissue material and 
if the mixture is centrifuged at low speeds a clear 
supernate is separated from a tenacious sediment. 
We have studied the behavior of a number of 
mauuualian viruses in this reaction and they ap- 
pear to fall into 2 groups; those which remain in 
the supernatant and those which are precipitated 
in the sediment along with tissue components. 
Viruses in the protamine supernatant can be 
further purified by the removal of the excess 
protamine with heparin or Paritol. In the case of 
Japanese encephalitis and encephalomyocarditis 
viruses, we have followed protamine clarification 
with other procedures as ether extraction, en- 
zymic digestion, ammonium sulfate precipitation 
or ultracentrifugation. As the result of such 
treatment. it is possible to obtain virus concen- 
trates which on the basis of nitrogen content, 
infectivity and electron micrography appear to 
be of high purity. For example, preparations of 
encephalomyocarditis virus have been obtained 
with 10° Lp50/gm. of nitrogen. In the case of 
those agents which are precipitated by protamine 
along with other tissue proteins, it has been 
found that resuspension of the sediments in high 
concentrations of sodium chloride will free the 
virus from the bulk of the precipitate. It may 
then be subjected to any of the above procedures. 


Inhibition of LA-peptidase by tuberculo-carbo- 
hydrates and its possible significance in the 
mechanism of the cytotoxic action of tubercu- 
lin. CHARLES Weiss, Marra L. Boyar* anp 
CuarRLoTTe H. Scuarr.* Laboratories, Jewish 
Hospital, Philadelphia, Pa. 

In order to throw light on the mechanism of 
the cytotoxic action of tuberculin, the properties 
of its components (proteins, lipids and carbohy- 
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drates) have been investigated. Weiss and Halli. 
day (Proc. Soc. Exper..Biol. & Med. 47: 299, 1944) 
showed that a polysaccharide prepared by §, 
Raffel by the method of Heidelberger and Menzel 
from human tubercle bacilli inhibits BA-amidase 
(Cathepsin II). We now wish to record that a 
carbohydrate prepared by R. J. Anderson from 
human tubercle bacilli as well as a purified tu- 
berculo-carbohydrate, freed from lipids (N. 
Choucroun, C. R. Acad. Sci. 226: 1477, 1948) 
inhibits leucine amino-peptidase from both nor- 
mal and tuberculous rabbit organ homogenates. 
Other polysaccharides, such as one extracted from 
S. marcescens by M. J. Shear and non-bacterial 
carbohydrates such as dextrose, sucrose and gly- 
cogen are inert in this respect. LA-peptidase has 
its origin in the lymphocytes and is widely dis- 
tributed in the body (J. Fruton). This enzyme 
functions in the processes of cellular growth and 
autolysis. Since its activity is inhibited by tuber- 
culo-polysaccharides, we have a possible factor in 
the mechanism of the cytotoxic action of tuber- 
culin. 


Newcastle disease virus encephalitis in rhesus 
monkeys. H. A. WENNER, A. MONLEy, AND 
®* R. N. Topp (introduced by JuLEs FReEvunp). 
Hixon Memorial Laboratory, Univ. of Kansas 

School of Medicine, Kansas City. 

Newcastle disease virus (NDV) caused ence- 
phalitis in rhesus monkeys. The Manhattan and 
California strains of NDV (infected allantoic 
fluid) were inoculated in rhesus monkeys through 
intracerebral, intranasal, intradermal, and in- 
traneural portals. Monkeys inoculated in the 
brain developed fever, gross tremors, ataxia, and 
occasionally weakness of extremities. The Cali- 
fornia strain caused a more severe and prostrat- 
ing illness than did the Manhattan strain. Clinical 
evidence of illness was not observed following 
other routes of inoculation. The pathologic 
changes consisted of encephalitis, chorioiditis, 
meningitis and occasionally, myelitis. NDV was 
detected in CNS, but not in blood or cerebro- 
spinal fluid obtained prior to or during the acute 
period of illness. The California strain caused 
illness by brain-to-brain passage in monkeys. 
Specific antibodies appeared in the serum of 
monkeys during convalescence. NDV infected 
allantoic fluid, in addition to hemagglutinins, 
contained a distinct complement-fixation antigen 
which reacted with an antibody in the serum of 
monkeys convalescent of NDV. Serums obtained 
at various levels of convalescence following NDV 
encephalitis were studied with the use of comple- 
ment-fixation and hemagglutinin-inhibition tests. 
These tests complemented each other. Comple- 
ment-fixing antibodies appeared about a week 
earlier (14th day) than hemagglutin-inhibiting 
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antibodies (21st day). Maximal antibody levels 
were reached usually by the 4th week. 


Lethal effect in hypersensitive guinea pigs of 
non-precipitinogenic substance in tuberculins. 
JANET McCarter Woo.LLeY (introduced by R. 
J. Dusos). Rockefeller Institute for Med. Re- 
search, New York City. 

Fractions separated by ammonium sulfate pre- 
cipitation from unheated culture filtrates of hu- 
man tubercle bacilli have been investigated for 
biological activity. All fractions have skin po- 
tency for tuberculous animals in proportion to 
their protein content. One fraction (J,, J. Exper. 
Med. 87: 229, 1948) has a peculiar specific effect on 
guinea pigs sensitized with heat-killed tubercle 
bacilli in paraffin oil: animals given intracutane- 
ously doses equivalent to 0.5 mg. of protein 
develop symptoms of a generalized toxemia and 
die within 8 to 48 hours. Ten times the amount 
which would kill sensitized animals did not affect 
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a normal guinea pig. The substance responsible 
for this delayed toxic death is neither of the 2 
precipitinogenic proteins of the culture filtrate 
since fractions containing one or both antigens 
are inactive, nor is it the common polysaccharide 
of culture filtrates. It is either identical or closely 
associated with the non-precipitinogenic protein 
of low sedimentation constant, about 1.0 S, previ- 
ously found in an Old Tuberculin (67-2, J. Im- 
munology 43: 85, 1942). Of 14 animals tested with 
active preparations in doses equivalent to about 
0.5 mg. of protein, all died or became very weak; 
but fractions not having the lethal substance 
even in 3.0 mg. doses of protein affected none of 
10 animals tested. Thus we have a new phenom- 
enon of hypersensitivity in this type of animal, 
specifically elicited by a substance which is not a 
precipitinogenic protein and is actually concen- 
trated during the preparation of an Old Tuber- 
culin. The substance must be part of a very ac- 
tive antigen in the bacterium. 


ABSTRACTS RECEIVED TOO LATE FOR ALPHABETICAL 
INCLUSION IN SOCIETIES 
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Ineffectiveness of estrogens in inducing steroid 
depression in. WiLL1amM B. LaNnGaAN (introduced 
by IsragL S. KLEINER). Dept. of Physiology and 

. Pharmacology, New York Med. College, Flower 
and Fifth Avenue Hospitals, New York City. 

It has been reported that estradiol does not 
induce any signs of a depressed state in Rana 
pipiens (LANGAN, 1947). In order to determine 
whether or not the ineffectiveness of estradiol is 
characteristic of estrogens, a series of estrogens 
and non-estrogens was tested. The substances to 
be tested were dissolved in sesame oil (except 
where otherwise noted) and introduced with a 
single intrapleuroperitoneal injection in doses 


ranging from 1-10 mg. Frogs were kept at tem-— 


peratures ranging from 16 to 21° C. The inhibition 
of the righting reflex was selected as the criterion 
of profound depression. The following substances 
did not induce any signs of depression: hexestrol, 
benzestrol, diethylstilbestrol, estradiol (aqueous), 
estradiol benzoate, estradiol dipropionate, es- 
trone, ethinyl estradiol, androstendione, dehy- 
droandrosterone acetate, pregnenolone (aqueous). 
The following steroids were very effective: des- 
oxycorticosterone acetate and progesterone. A 
slight effect was observed for methyl testosterone, 
testosterone (aqueous), testosterone propionate 
and ethinyl testosterone. The estrogens tested 
were not effective in producing a state of depres- 
sion. Also several non-estrogenic steroids were 


not effective, whereas progesterone and desoxy- 
corticosterone were most effective. 


Localization of frontal oculomotor cortex in the 
cat. Ropert B. Livineston. Institut de Phys- 
tologie, Ecole de Médcine, Geneva, Switzerland. 
Electrical excitation of the sensori-motor cortex 

of 18 adult cats lightly anesthetized with sodium 

Amytal gave rise to responses which included 

pupillary dilatation, retraction of the nictitating 

membrane, and conjugate or, more often, non- 
associated movements of the eyes. However, the 
eye movement responses evoked from these su- 
perior and lateral surfaces of the frontal lobes 
were not sufficiently consistent in appearance or 
contiguous in topographical representation to 
suggest an oculomotor representation analogous 
to the frontal eye field of the primate. On the 
medial surface of the frontal lobe, on the other 
hand, was defined an oval area, approximately 
2.5 to 3 cm. in diameter, centered in front of and 
slightly dorsal to the genu of the corpus callosum, 
from which could be evoked responses strikingly 
similar to those obtained by excitation of the 
frontal eye field of the monkey. Appropriate 
electrical stimulation applied to this medial cor- 
tex in a series of more than 40 cats permitted the 
elicitation of the following responses: pupillary 
dilatation with retraction of the nictitating mem- 
brane, responses previously localized to this gen- 
eral region of the cat’s cortex by C. N. Woolsey 

(personal communication) ; conjugate deviation of 

the eyes in the horizontal plane, generally to the 
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side opposite the hemisphere stimulated; and 
movements of the eye lids. Hess has recently 
elicited head turning as well as eye deviation by 
excitation of a posterior and inferior zone of this 
oculomotor area in the unanesthetized, freely 
moving cat (Helv. Physiol. & Pharmacol. Acta 6: 
731, 1948). Certain other effects, not directly 
related to the ocular responses, have cortical 
representation which overlaps this region. These 
include grunting vocalization, coughing, gagging, 
increased gastro-intestinal activity and respira- 
tory responses. 


Mode of action of dinitrophenol on O, uptake of 
excised rat brain. Davin B. Tyrer. Dept. of 
Embryology, Carnegie Inst. of Washington, Balti- 
more, Md. 

If the O. uptake of the brain in the presence of 
graded concentrations of dinitrophenol (DNP) is 
followed at half hour intervals for a period of 2 
hours (instead of the usual one hour), 3 effects are 
seen: 1) Low concentrations, up to 2.5 X 10° Mo, 
that produce only augmentation of O. uptake; 
2) Intermediate concentrations, 5.0 X 10° m to 
1.0 X 10‘ M, that first augment and then depress; 
and 3) High concentrations that produce only 
inhibition of O. uptake. With 5.0 X 10° m the 
percentage augmentation is only slightly higher 
than that obtained with 2.5 X 10° m. However, 
with the former concentration inhibition sets in 
at the end of the first hour, while with 2.5 x 10-5 
M no inhibition occurs. These results suggest the 
possibility that DNP is not limited to only one 
site or mode of action and that the accelerating 
and inhibitory actions of DNP are due to differ- 
ent mechanisms each requiring distinctly differ- 
ent threshold concentrations. Under the condi- 
tions of these experiments (minced rat brain 
respiring in Ringer glucose phosphate media), 
the threshold concentration for the augmenta- 
tion phase of action is about 1 X 10~ m; for the 
inhibitory phase it is 50-fold higher. 
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a-Acetolactic acid, an intermediate in acetyl- 
methylcarbinol formation. ELLiot Juni (intro- 
duced by L. O. Krampirz). Dept. of Microbi- 
ology, School of Medicine, Western Reserve Univ., 

Cleveland, Ohio. 

It has been proposed (Federation Proc. 6: 301, 
1947) that the formation of acetylmethylearbinol 
occurs according to the following scheme: 
2CH;COCOOH ~ CO, + CH;COH(COCH;)- 
COOH — CH;CHOHCOCH; + CO. Cell-free 
extracts of Aerobacter aerogenes, Bacillus subtilis, 
Staphylococcus aureus and Serratia marcescens 
have the ability to form acetylmethylcarbinol 
and carbon dioxide from pyruvic acid and can 
also decarboxylate a-acetolactic acid to acetyl- 
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methylearbinol. A crude extract from Aerobacter 
aerogenes has been resolved into 2 components, 
1) acts on pyruvic acid to produce a-acetolactic 
acid and carbon dioxide, 2) decarboxylates a- 
acetolactic acid but is without effect on pyruvic 
acid. The former is dependent on cocarboxylase. 
Both enzymatically formed and synthetic a-ace- 
tolactic acid form the osasone of diacetyl with 
phenplhydrazine with the formation of one mole 
of CO, per mole of a-acetolactic acid employed. 
Analyses of both derivatives agree with theory. 
Melting points and mixed melting points are 
identical. Under the conditions which the osasone 
from a-acetolactic acid is prepared, no osasone 
is obtainable from acetylmethylearbinol. The en- 
zymatically synthesized a-acetolactic acid is de- 
carboxylated with aniline-citrate, and is also 
decarboxylated by the resolved enzyme com- 
ponent that decarboxylates synthetic a-aceto- 
lactic acid. This latter component is specific for 
a-acetolactic acid and will not act upon aceto- 
acetic acid or oxalacetic acid. It also shows a 
specificity for one of the isomers of the racemic 
mixture of the synthetic a-acetolactic acid. Prep- 
arations from microorganisms which do not ordi- 
narily produce acetylmethylearbinol were found 
to be incapable of decarboxylating a-acetolactic 
acid. An enzyme preparation from pig heart 
capable of forming acetylmethylearbinol from 
pyruvic acid has been obtained which can also 
decarboxylate a-acetolactic acid to acetylmethyl- 
carbinol. 


Maximum rate of urea production from various 
amino acids in the dog. Henry KamIn* AND 
Puitip Hanpier. Dept. of Biochemistry and 
Nutrition, Duke Univ. School of Medicine, 
Durham, N. C. 

Dogs were given constant rate i.v. infusions of 
various amino acids, and blood and urine urea N 
measured. Total urea N formation was calculated 
as the sum of urea N excreted and urea N accumu- 
lated in body water. The maximum rates obtained, 
corrected for urea N production of control dogs 
subjected to diuresis, are indicated in the table; 


Maximum Urea Production, as mg. N/kg/min. 








UREA UREA 
AMINO ACID PRODUC- AMINO ACID PRODUC- 
TION TION 
L-cysteine 0.05 | pi-leucine 0.39 
L-methionine 0.05 | t-histidine 0.65 
L-glutamic acid | 0.11 | glycine 0.80 
L-aspartic acid | 0.18 | L-asparagine 0.80 
L-alanine 0.20 | ‘Amigen’ 1.8 
L-lysine 0.20 | L-arginine 1.9 
L-leucine 6.24 | L-glutamine 2.8 
L-tyrosine 0.35 | L-arginine plus 
‘Amigen’ 3.5 
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Direct analysis of tissue, as well as balance 








studies, indicated limited permeability of cells to 
the dicarboxylic amino acids. Liver samples from 
dogs infused with arginine showed only traces 
of that amino acid, but large quantities of a- 
amino N. Liver cells appeared to be freely perme- 
able to the other amino acids, and the data are 
therefore a measure of the in vivo activity of the 
respective ‘deaminases.’ No correlation was ob- 
served between the in vivo rate of urea formation, 
and the in vitro rate of deamination in the iso- 
lated systems which have been studied by other 
workers. The high rate of urea production from 
glutamine suggests the possibility of a special 
role for that amino acid. 


Synthesis of unusual quantities of pyridine nu- 
cleotides by human erythrocytes, in vitro. 
Irwin G. Leper,* W. A. PERLZWEIG AND 
Puitip HaNnpieR. Dept. of Biochemistry and 
Nutrition, Duke Univ. School of Medicine, Dur- 
ham, N.C. 

Incubation of washed human erythrocytes sus- 
pended in a Ringer-phosphate medium contain- 
ing glucose and 2% nicotinamide results in an 8- 
to 10-fold increase in their content of mateial 
which behaves like pyridine nucleotides in- the 
fluorometric assay. The material is definitely not 
N-methylnicotinamide or nicotinamide nucleo- 
side. It cannot be removed from the cells by 
washing, serves as a growth factor for H. parain- 
fluenzae and is destroyed on incubation with a 
rabbit brain DPNase preparation for 90 minutes. 
It has not yet been established whether the ma- 
terial is mononucleotide, DPN, TPN or a mixture 
thereof. Liver slices and yeast suspensions be- 
have similarly although the extent of synthesis is 
not as great as that observed in red cells. Both 
inorganic phosphate and glucose are essential in 
the medium and synthesis is completely inhibited 
by the usual glycolytic inhibitors, e.g. fluoride 
and iodoacetate. The synthetic velocity is roughly 
constant for about 16 hours and maximum syn- 
thesis is achieved within 20 hours. The addition 
of ATP is without effect on either the velocity or 
the total amount of material formed. Synthesis 
is dependent on the concentration of nicotinamide 
and ceases below 0.1% where the rate is only 8% 
of that achieved in a medium containing 2% nico- 
tinamide. The nicotinamide, therefore, serves 
both as precursor and as inhibitor of DPNase. 


Metabolism of Desoxyribosides in Escherichia 
coli. L. A. Manson* anp J. O. Lampen. Dept. 
of Biological Chemistry, Washington Univ. School 
of Medicine St. Louis, Mo, 

Previous work with extracts of animal tissues 
has shown that purine and pyrimidine desoxyribo- 
sides undergo a phosphorolytic cleavage identical 
with that demonstrated for the corresponding 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 





397 


ribosides. In these systems, however, the result- 
ing desoxyribose phosphate esters are not de- 
graded. Washed, resting cells of E. coli (A.T.C. 
9723) were incubated with hypoxanthine desoxy- 
riboside or thymidine and acid-soluble desoxy- 
pentose determined at intervals. In a phosphate 
or bicarbonate buffer (pH 7.0) the total desoxy- 
pentose disappears rapidly and the free nitroge- 
nous base can be recovered in the medium in 
about 80% of the theoretical quantity. Hypoxan- 
thine, thymine, and D-2-desoxyribose are not 
metabolized under these conditions. In the pres- 
ence of arsenate the disappearance of total desoxy- 
pentose is slower and free desoxypentose appears 
in the medium. It is concluded that, in the absence 
of arsenate, the nucleosides undergo phosphoroly- 
sis, yielding the free base and a desoxypentose 
phosphate. The latter is then degraded by the 
cells. In the presence of arsenate, both phosphorol- 
ysis and arsenolysis occur. That portion of the 
nucleoside which undergoes arsenolysis yields free 
desoxyribose. This cannot be degraded and is 
therefore recovered in the medium. Cell-free ex- 
tracts of the organism were prepared by grinding 
the ceils with alumina by McelIlwain’s procedure. 
These extracts contain potent purine and pyrimi- 
dine nucleoside phosphorylases. The 2 phosphory]- 
ases appear to catalyze reversible reactions. The 
extracts do not degrade the desoxypentose phos- 
phate formed from hypoxanthine desoxyriboside 
or thymidine. Evidently the enzymes involved 
are either inactivated or are not extracted. 


Studies on adhesion and syneresis in fibrin clots. 
Peter R. Morrison, ArtTHuUR L. SEILER AND 
JAMES M. Heap (introduced by J. W. WIL- 
LIAMS). Depts. of Physiology and: Zoology, Univ. 
of Wisconsin, Madison. 

Adhesion was measured as the force required 
to separate a disc from the attached substrate. 
A beam balance modified for automatic loading 
and kymographic recording of elongation and 
break with stress was used. This was suitable for 
different substrates and although technically diffi- 
cult, interpretation was straightforward. Alter- 
natively the pressure required to separate clot 
from an attached screen was measured. This limits 
substrates but is easier and somewhat more pre- 
cise (average deviation = 5%) although conver- 
sion to absolute units is difficult. Adhesion values 
were surprisingly constant with changes in physi- 
cal chemical variables. A 100-fold increase in 
either fibrinogen or thrombin increased adhesion 
by only 2-4-fold. Broad optima near physiological 
values were found for both pH and salt concentra- 
tion with only a 2-fold range for both px (6.0-8.5) 
and ionic strength (0.10-0.90). Substrates tested 
in order of increasing adhesion were: silicone, 
petrolatum, octoil-S, glass, bakelite, collodion, 
cellophane, protein (heat-denatured fibrinogen), 


= 


398 FEDERATION PROCEEDINGS 


koroseal, lucite, bakelite (sanded), aluminum, 
Stainless steel, and ‘tissue’. Syneresis, as compac- 
tion under pressure, was followed by measuring 
expressed fluid at short intervals using a microm- 
eter burette. In contrast to adhesion, values 
were strikingly influenced by the conditions under 
which the clot was formed. 


Migration of lysine across the cell wall of Strep- 
tococcus faecalis. Victor A. NasjJAR AND ERn- 
Est F. Gaue.* Unit for Chemical Microbiology, 
School of Biochemistry, Cambridge, England. 
Two factors influence the passage of lysine 

across the cell wall,—the phosphate ion and the 

amino acids in the medium. Lysine migration 
across the cell wall in either direction is markedly 
suppressed by the presence of phosphate ions in 
the outside medium. No effect is exerted by 
chloride, sulfate and pyrophosphate ions. The 
uptake of lysine is inhibited about 30% both at 
4° C.and 37° C. However, outward migrationis in- 
hibited 100% at 4° C. and no inhibition occurs at 
37° C. Lysine migration into the cell is inhibited 
by the presence of various amino acids in the out- 
side medium. The acidic amino acids show 50-75% 
inhibition and the basic 30-60% inhibition. No 
inhibition occurs in the presence of neutral amino 
acids. When lysine is taken up by the streptococ- 
cus by incubation in a medium also containing 
the acidic or basic amino acids, lysine does not 
migrate to the outside upon reincubation in phos- 
phate but migrates freely in saline. Alternatively, 
when lysine is taken up in the presence of the 
neutral amino acids or from lysine solution alone, 
it migrates equally well in phosphate or saline 
upon reincubation in these salts. All migration 
experiments were performed on the resting cell 
in media of pu 7.2. 


Cerebrospinal fluid findings in brain tumors. 
M. Sprecet-ApoLr anp H. T. Wycts.* Depts. 
of Colloid Chemistry and Neurosurgery, Temple 
Univ., Philadelphia, Pa. ~ 
Valuable information in various pathologic con- 

ditions has been obtained through ultraspectro- 

photometrical studies of the cerebrospinal fluid 

(CSF), especially in combination with chemical 

determination of the ascorbic acid and protein 

content (Federation Proc. 6-8: 1947-9; Science 109: 

335, 1949; Am. J. Psych. 109: 697, 1948). Ultra- 

spectrophotometric studies have been extended 

to a group of 40 CSF’s in cases of tumor of the 

CNS. In 30 of these cases, the ascorbic acid 

(Robinson-Stotz’s method) and the protein con- 

tent were determined simultaneously. Twenty new 

controls of non-tumor cases have been added to 
the previously published 40 control cases. Besides, 
in 14 cases corresponding brain tumor extracts 

(Arch. Path. 44: 307, 1947) could be prepared and 


Volume 





spectrographed. The extinction coefficients (Ey; 
of the tumor CSF’s lie for the most cases between 
2.0-4.6 while in the control cases the averagg 
values are 1.24 + .59. After correction especial] 
for ascorbic acid, 77% of the CSF’s from tumo 
cases reach values above E = .8. Only 20% of the 
controls reach similar values after the same corre, 
tion, while in about 50%, the E values are beloy 
0.4. There is a certain parallelism between the 
values of CSF’s and those of the corresponding 
tumor extracts. A comparison of the CSF findings 
with the clinical data (size and location of the 
tumor, intracranial pressure) seems to indicate 
that the high E values are not only due to mets- 
bolic processes in the tumors but also to destru- 
tion and/or impairment of the brain tissue. 















Ultraspectrophotometrical studies of irradiated 
mouse tumors. M. SpreGEL-ADOLF AND M. E. 
Sano.* Dept. of Colloid Chemistry and Tissu 
Culture, Temple Univ. School of Medicine, Phila. 
delphia, Pa. 

The effects of x-ray radiation upon spontaneous 
tumors of hybrid mice were studied by physical, 
chemical and histological methods. In 40 tumor 
mice, the mammary carcinomas alone were ir- 
radiated with dosages varying between 300-4800 
R. The rest of the animal was shielded. Control 
experiments showed that mice in which a benign 
tumor was irradiated as above, gained weight and 
apparently stayed in good health. The irradiated 
tumors were extracted as described before (Arch. 
Path. 41: 307, 47) and the extracts ultraspectro- 
graphed. Ten non-irradiated mouse tumor extracts 
show average Exo values = 2.1128 + .27. If the 
extinction values at Ex of the irradiated tumors 
are plotted against the dosage, a graph is obtained 
that reaches the minimum of the E values at 900 





R and returns after 1800 R to non-irradiated 
values. Further irradiation seems to be without 
effect. Gross pathology and histologic controls 
show comparable results. The tumors become 
smaller, hemorrhagic, picnotic, necrotic. After 
higher dosages new growth develops. Only the 
tumors under direct irradiation show the above 
mentioned changes of extinction coefficient and 
histology. Non-irradiated secondary tumors ap- 
parently remain unchanged. In 3 cases the ir- 
radiated tumors practically disappeared after 
dosages of 900-1500 R. New growths developing 
after 2 months did not respond to further irradia- 
tion of 1500 R. Contrary to references in literature 
protracted irradiation did not increase the inci- 
dence of lung metastasis. In an attempt to identify 
the substances causing the absorption at 260 MU 
with nucleic acids, the optical studies have been 
supplemented by microchemical N and P de- 
terminations. 
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New nucleosidases in Lactobacillus pentosus. 
T. P. Wane (introduced by J. O. Lampen). Dept. 
of Microbiology, School of Medicine, Western 
Reserve Univ., Cleveland, Ohio. 

New types of purine and pyrimidine nucleo- 
sidases have been demonstrated in Lactobacillus 
pentosus 124-2. Cell-free extracts prepared by 
grinding cells of L. pentosus with glass show the 
following new reactions: Adenosine + phosphate 
— adenine + ribose-phosphate; cytidine + phos- 
phate — cytosine + ribose-phosphate; and xan- 
thosine + phosphate — xanthine + ribose-phos- 
phate. The evidence for the direct phosphorolysis 
(or arsenolysis) of adenosine and cytidine is: 
1) one mole of reducing sugar was obtained per 
mole of nucleoside disappearing; 2) the spectral 
changes during the process corresponded to the 
respective listed; 3) no adenosine or cytidine 
deaminases could be demonstrated in this extract; 
(This excludes the possibility that these nucleo- 
sides are first deaminated and then undergo phos- 
phorolysis.) 4) the free bases were identified as 
follows: adenine as adenine picrate and cytosine 
by paper chromatography. The phosphorolysis 
of xanthosine was shown by the formation of re- 
ducing sugar and by the spectral changes which 
corresponded to the conversion to xanthosine to 
xanthine. Under the same conditions no reducing 
sugar was obtained with either xanthosine alone 
or xanthosine and heated extract. Uridine, guano- 
sine and inosine also undergo phosphorolysis or 
arsenolysis with this extract. The relative rates 
are: uridine, cytidine > inosine > adenosine 
> guanosine > xanthosine. Thus, phosphorolysis 
is faster with the pyrimidine than with the purine 
nucleosides. A comparison of the rate of cleavage 
of uridine and cytine in phosphate, arsenate and 
tris - (hydroxymethyl - aminomethane buffers, px 
7.5) indicates that these nucleosides are split by 
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phosphorolysis or arsenolysis rather than by 
simple hydrolysis. 
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Diminished ACTH production in rats on low pro- 
tein diets; explanation of relationship between 
dietary protein and renal hypertension. PHi.ip 
HANDLER AND FREDERICK BERNHEIM. Depts. of 
Biochemistry and Nutrition and of Physiology 
and Pharmacology, Duke Univ. School of Medi- 
cine, Durham, N.C. 

The systolic blood pressure of subtotally ne- 
phrectomized rats falls to normal levels after a 
few weeks on an 8% casein diet. No single amino 
acid deficiency appears to be specifically responsi- 
ble. The administration of 1 mg. of ACTH 
promptly raises the blood pressure to the level © 
maintained by rats receiving a 35% casein diet 
while ACTH is without effect on the pressure of 
the rats eating the high protein diet. ACTH also 
raises the pressure of rats eating a low protein, 
salt free diet to the levels found in rats eating a 
high protein, salt free diet, but is without influ- 
ence in the latter group. Further, ACTH is with- 
out effect on the blood pressure of unoperated 
rats, regardless of diet. To determine whether 
705—2-15-50 FP 5541 p 587 Take 2-16-3Cx Gal 21x 
rats on low protein diets are actually ‘hypo- 
pituitary’ with respect to ACTH production, 0.2 
mg. of epinephrine was given intraperitoneally 
to both operated and unoperated rats on high and 
low protein diets. The percentage fall in the circu- 
lating eosinophile count, 4 hours later, was meas- 
ured as an index of ACTH activity. The fall in 
the low protein rats was less than half that ob- 
served in the high protein rats while both groups 
responded to ACTH itself. It is concluded that 
the normotension of partially nephrectomized 
rats on low protein diets is, in large measure, the 
result of a diminished ACTH production. 


